


•

NEW Heathkit" 58-500
2-Meter Transverter

' ~,~ a l l Olllr r plier s. F.O.B. fa ctory.

sa-soo SPECIF ICATIONS - REC EIV ER: Sen"iti ... i t., : 0.2 m icro ­
..-olt lo r 10 dB "lgnol .plus ·nOI1e to ecue rc tso fo r SSB ope rol,Qrl.
Spuriou" Re"pon,e : All are below 0, 1 mltrovoll equi..-olenl signal
.npul, e <cepl 0 1 145.310 MHz (~ MHz IF O<1l y ). A nte n na Input
Impedance : 50 o hm unba lonc ed. TRA N SMITT ER : DC Po_ e r In put :
130 wa ilS PEP. Po_e, Ou tpu t : ~ walU t~' , duly cycle }. OUlput
Im pedance : 50 ohm w l'h leu Iho n 2:1 SWIl . GENERAL: Frequenc.,
Rang e : Any 2 MHI segmenl between 144 <'I. 148 MHI inlo ~ MHI o r
28 MHI tuned If M o d e of O perat io n : SS8 or CW 0<111 . Po_er
Re q u iremenl,, : 01 120 740 VAC . 50 60 HI 0' 82 w olh (inte rna lI.
01100 10 800 VDC 0 1 200 mA llro m dri ... ing unll ). f u"e: ' . ampere
\1 0 .... blow for 120 VAC (for me rl y JAG ); I ! ampere slow· blow lor
740 VA C. fronl Panel Control,, : Meler·col ib< ale \ wllch. "nal luning,
o ll·on l.funcllon} \ wITCh. pre~el ..ctcr . l ina l load Ing . dri ...er tun ing .
Chan h Canlrol ,, : ~ e l ol l ... e power a d jusl /l. b,o\ odlust . Re ar A pr o n
Con n .eto,, : llF o ulpul. AlC . hneo r relay. relay . drl ... e, power plug.
lo w I r .. , .. ,,, ... . lo w I onlenna, Iusebotde r , Tube Com pleme nt : 6( B6
Ir"ns nll lle r mI ' er , 6C86 cr ys'at co I.bralor. 60S 4 , ec e I"er IIF a mphlie . ,
60S 4 ....c '!"I" ..r m.... r . 12GN1'ransmille. llF ampl, l ;... t , 0 )6146 fmol
ompl,'I"'s IlYIJt'> b1 46 A or 61468 may be d"ectly Sub\tl luted ), 1059
'""·" d,, n.. Olt,II.:I" , " ml l,h ... r . 8156 llF d ........ r. OA2 vol log ... r ...gu.
I"t." Diode Complem en l : ~ si l,co n diodes . 150 rnA. 500 PIV ; J in
I' ... . LIP!" I" Ale 1 G " rmoru u", d;ooe. lN1 91: REt PWR. .
Cabi n ['! Dim e n \ io n ", I J ' " W • 6~ " H • 1r D , Overall Dim e n­
\i o " , · '. , ~, • ' l~ 1"'- H , 1~ ' D ,,,ci~ d"H I kno bs and leet .
N,,' W";!l h ' , ' .,

Put Your Heathkit" 58-Series Rig
*On 61 2" For Only $179.95

• Pro v ides comple te 2-meter cap ab i l i t y for ~ B - 1~1. monuors either final plate curren t o r relati ve po wer .
S B·1 10 A. HW · 100 a nd the 5 .8 -301 / 401 c o m b in a t io n \1 C voltauc is supplied to the dr iver to aid in pre-
• U SB. lSB & CW operat ion . 144 to 148 MH.l , . . • gc .. , . . . . .
co ve ra ge . 130 watt s PEP input . . . SO watt s PEP vcuun g o ver-d riving and distor t...d s ig na ls. A buil t- in
outp u t . Hig h ly s e ns it ive receive r . Fast. easy tuning 1 ,\ 1111 en- sial culibnuor is al so included .
• No c a b le swi t ching . Handsome Sa -Series styling . " - _. ' . . '.

Sulld. Stable ( Oll'~(rtlCI I UII . T he scu..I(IV\.' r CCCI \ 'c r .IIU..I

No w, in answer 10 runn y rcquc..ts. Hea th has a fa... I. o scillator go together on well planned ci rcuit boa rds.
low I•.'O S ( \ \il )' to put yo u on two meters .. . without To in- ure sta bil it y and make adjustment mo re exac t,
having to buy a whole new rig. If yo u own an S B.IOI . the rrun vmiucr and power supply ("OIllPOIll.:IHS a rc
S II -I IOA. lIW· 100 or the S B-30.1 '40 1 com bo. yo u're rll gg..xl ly cha'si, mounted . T he SB-5lHJ comes com-
illmo st there. Here arc the deta ils Oil how to gd o n plctc wit h a ll intcrconuccung ca bles too . Start en-
" 2"' - the SB-500 wa y. joying the Q R M-fn.:c world of ~-Illl.'tl.'rs today . . .
Hercs 110\\ It Work, . In the receive mode. the SB·5lHJ wi th the ne w Heat hkit S B·500 ... another hot one
takes all incoming ~·l1ll.:tcr signa l and heterodynes it from th e ham, .u Hea th.
to ei ther 6 or 10 meters. " I1I..'rl..· the 10\\ ba nd gea r Kit 56-500. 19Ibs $179.9S ·
h.uu llcs it in the us ual \\il~. On trausmu. i t ~N or 50
:\1 Hz driver output j , hct crod yned 10 j-mcrcrs. a mpli­
fied and coupled to the output.
Il l.'rl.' ·' W hat II I>l·li\l"r,. \\'111..' 11 used wit h an ) o f the
geM a bove. th e SB-5CH.J ~·~h.'tl.'r I'rnnsvcrtcr gi \'l.'s yo u
complete 1-m l.: tl.: r SSB or C\\' rrun scciv c op....-ra rio n
from 144 to I..aK .\ 11 1/ . ,\ pair o f in....·\, p....-ncivc 6I ..a6·,
in iI push-pull A BI c ircui t deliver it hu,"-) 50 ".III-.
output into a 50 o hm nourcac rivc lo.nl . ri ll.1I pl.n ....·
voltages arc d erived from the J ri\ ing u nit. hUI .111
o ther opl..·r.tlillg \ u ltagc, com....' from iI bu ilt-in PU\ \I,.T

supply - no extra SLl ppl) 10 buy . Receiver 'emili \'i l)
is U.1 uv for a 10 d B S +:" :" r.uio ... tha t m ....-au-, sol id
t:Opy Q SO·s . A front panel on-o il" ,\\ it.....h plac ....-s the
SB· 500 in to op....-r.u io n Of ;d lo \\ , th ....· 10 \ \ band g..:.. r I,)
op....-r.uc !<o l fa igh l through 10 an .uucun. r nr d ri\ · it

linl.'a r . .. ;l l."o m hilla l iu ll ot' l'Olllpkl L" fC.Il" ;ll'n ll l j.I I... ...

and inl c rndl fl.:I,I ) '0\\ ito.: h ill;! ....'11,11 111.1 1....·... Ir,luhk"lllI .'
cahlech:mgillg. l{di.thk rd. l ~ 1, lllt.! f H '\·ll~·h·

illg 100. T un ill J.,: i... r ,t "'l ;llId ... ...1" 1'1" 1' III l:ld L"



World's Largest
• Electronic Kit Catalog

• Deluxe Color TV ... the sets
you've read about that give bet­
ter performance yet cost no
more ; three models : 295. 227 &
180 sq . in. rectangular ; exclusive
built-in self-servicing aids. Cus­
tom. wall . or cabinet installatio n.
New optional wi reless remot e
controls. and new Heathkit an ­
tenna line.
• Transistor Organs . .. deluxe
19-voice and low cost 10-vo ice
Thomas models in kit form - save
up to $500. Also VOX " J a g ua r"
combo organ at $200 savings.
• Electric Guitar Amplifiers and
accessories...amps. "fuzz" boost­
er, microphones and speakers.
• Portab le and Table Radios and
Pho no g ra p hs AM . FM. short-
wave radios mono or stereo
phonographs.
• Stereo/Hi-Fi Components . . .
stereo receivers (including the
famous Heath k it AR-15 ). am­
plifiers. tuners. speakers, turn­
tables.
• Amateur Radio Gear . . . world 's
most popular line .• . SSB trans­
ceivers. transmitters. receivers,
accessories.
• Cit ize n ' s Band Radio . . . fixed
and mobile transceivers. walkie­
talkies.
• Test and Lab Instruments .. . a
complete line for home & hobby.
shop, educational and indust rial
use. Newly desi gned a nd styled .
• Scientific and Educational . . .
Berkeley Physics Lab. Malm­
stadt -Enke instrumentation in ­
c lu d in 9 Analog / Dig it a l equip­
ment. kits for home & classroom
s tudy.
• Marine Electronics . . . radio­
phones. RDF. depth sounder. fuel
vapor detector.
• Photographic Aids ... Heath /
Mitchell Fotoval' and Colorval
darkroom computers for perfect
B&W and color printing ; elec­
tronic photo timer.

New ... Over 300 Kits
For Every Interest ...

Save Up To 50%
•

MAIL COUPON NOW!
• Biggest Selection •• . Over 300 Kits
• Up to 50% Savings
• Easiest To Build
• World Famous Easy-To-Understand

Construction Manuals
• Highest Quality Components
• Best Performance
• Unique Creative Satisfaction
• Pride Of Achievement
• Free Technical Consultation
• Easy Credit Terms

--~.-
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FAMOUS WORLD TRAVELE

SWAN 500C
FIVE BAND
TRANSCEIVER
80 through 10 meters • 520
watts. Home station, mobile,
portable operation • SSB·CW­
AM.
The new model 500C is the latest
evolut ionary development of a basic
well proven design ph ilosophy. It
offe rs greater power and additional
features for even more operator en­
joyment. Using a pair of the new
heavy duty RCA 6L06 tetrodes, the
final ampli fie r operates with in­
creased efficiency and power output
on all bands. PEP input rating of the
500C is conservative ly 520 wa tts.
Actually an average pair of 6L06's
reach a peak input of over 570 watts
before f1attopping!
The SOOC retains the same superior
selectivity for which Swan trans­
ceivers are noted. The filter is made
especially fo r us by C-F Networks,
and with a shape factor of 1.7 and
ultimate rejection of more than 100
db, it is the finest filter being ot­
tered in any transceiver today.
For the CW operator the SOOC in­
cludes a built-in sidetone monitor,
and by install ing the Swan VOX Ac·
cessory IVX·21you will have break in
CW operation.
Voice quali ty, performance and reo
liabili ty are in the Swan tradition of
being second to none.

$520

S IMAI ItI
ELECTRONICS
OCEANSIDE, CALIFORNIA
A Subsidiary 01 Cubic Corp
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junk box and wants to borrow everything I
have. It's also that bright seventh grader who
happened to pick up a circuit for a ferri­
loopstick germanium diode receiver and
wants to know why the thing works. It 's a lso
the freshman who needs a dual triode tube
for a sma ll preamp he can't get going. It's
also the fatherless kid down the block who
doesn't even know that ham radio exists and
at the moment could Care less but for whom
amateur radio would be a God-sent blessing
with you or me as a side benefit.

We have. as a group, become more and
more irresponsible as our members grow
and our technology becomes more sophis­
ticated. With more commercial equipment
reaching the sto re shelves we have divorced
ourselves from he lping the new convert. We
feel we can't drill that hole or find the right
coi l for him (or so we think). Our publica­
tions (and CQ also unfortunately) have like­
wise become more so phisticated and left the
newcomer far behind. I was very unhappy
when you removed the Novice depa rtment.
So were several of my students who are hams
. .. they now read another ham macazine. In-
your September. 1968 editorial you were also
conce rned for the growth of amateur radio
and communicating the ideas of the frater­
nity and the technology to young people.
TAKE A GOOD LOOK at that very issue
and think of the intellectual and knowledge
level of a sophomore or even a junior or
senior in high school. About 70 pages of
technical material. well over 20 pages of
contest. DX or award material and maybe
3 or 4 pages that this group could get so me­
thing out of. They still need that two-tube
budget delight or low-keyed tecbnical mat­
erial that's designed to educate them not
eliminate them. And don't forget there are
hordes of old-timers who could use a simple
article or two to teach them also! We're in
communication. but communicate to a high
school kid you DO NOT!

As you have so well put it. "One of the
fund amental pleasures of hamming ... is the
local ham convention". But what have we
done to make conventions pleasi ng for the
young people. A n ad in February CQ-1969
New England A RRL Convention May 24-25
- S3turday Dance and night club entertain­
ment regi stration S IO. Are we making con­
vent ions desireable to young people or are
we here. too. as in our organization. forcing
adult entertainment, adult reading. adult
social requirements. adult service club atti-

[Continued on page 107]

ZERO
BIAS

liE letter below. although taking a few
abs at the admitted ly "esta blishment" atti­
des sometimes expressed in CQ. is such an
rtstanding defense of the youth of amateur
dio that we feci complete ly justified in
mning it in its entire ty. without com ment.
'e thank ~I r. l ipping for saying eloquently
hat we would have liked to say.

itor, CQ :
II is most regrctable that the ama teur

dio fr aternity has within its ranks tho"
ho hold the one-sided. obviouslv wrong. -
ews o f Paul Ninkin, W 2WDH . M r. Ninkin

reading his newspaper too much and is
.t personally taking a look at today's youth.
disturbs me to read such obviously pre­

d iced remarks when those described re­
escnt a very. very small percentage of to­
IY'S young people and part icularl y withi n
given age group-the upper teen-ager or

der.
When we speak of the young people as

iing the new-life blood of amateur radio.
hat do we mean? Certainly we do not mean
e high school graduate . . . by then the op­
rtunity to capture his interest has fl own by.

'a high school teacher. I have helped many
igh school students to get their tickets. but
hen they were freshman or sophomores,
'ow reall y. what do you mean in your Oct­
ber ed itoria l whe n you suggest ways to
courage the young newcomer? A freshman

r sophomore in high school hardl y has in­
'rest in what you suggest and they don't
ecd or want the heroes. What they wa nt is
e what. how of amateur radio. They need

elp learning. buildi ng. becoming more
.illed in code sendi ng and receiving. They
eed personal encouragement and exper­
nee even if that means sitt ing in an ad ult's
ack listening to and even luning the receiver.
When we talk about young people. let's

e realist ic when we say young people. The"
re the snippy kid next door who bugs me
hen I'm working DX, or the kid down the
lock who just happens to come arou nd for

chassis punch when I'm handlin j some
portant trafTic like A RL-Twentv-one or

• • •
ousin Alice's boy or girl who gets into my-
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OUR READERS SAY
The Operator's Viewpoint

Editor, CQ:
I rise in defense of the minority ! I read with

interest your Z ERO BtAS in Fe bruary CQ.
While I agree in ge neral with what you say. I

wish 10 point out that many of us (I for o ne) do
not possess the technical know-how or abili ty to
contri bute to the advancement of the art of ha m
radio. Math is not one of my better subjects.

However, I have had a keen interest in amateur
radio for years (since 191 9) a nd f have been
licensed since 1925 (as a n amateur-second grade)
now holding a General a nd studying fo r my
Advanced ticket.

I try to cont ribute to the a rt by clean ooeratine
practices, helping other ops (especially Novices).
buying up to date gear (rc tirinu the model "T ' as
you call it) and reading CQ. 73. QST. etc.

Ham radio is my chief hobby. I am 65 and
about ready to ret ire from my job. [ look forward
to m any pleasant hours a nd co ntacts o n the
bands; time I could not afford while ra ising the
famil y.

I don't like the tags o f "apathe tic" a nd
"l ethargic ." To each his own! We can't a ll be
technicians. researchers and engineers. So we arc
co ntent to e njoy the blessing of liberty as em­
bodied in amate ur radio .

I am thankful for the pioneers who made it
possible for ops like myself to enjoy a wonderful
hobby.

Pa ul V. Re ute r. W 9ROV
Robinson, III.

Editor, CQ:
Your ZERO BtAS in February CQ is stirr ing

stuff , You a re quite right , ma ybe most of us a re
being left behind in the electronics exnlosion.
Rut please remember th at for the majority of us.
amateur radio is a hobby a nd a relaxat ion . While
we should not slip in to limbo. we should not he
expected to chase after th e leaders in the science
to qualify our existence. Radio sho uld be a pas­
time. not a n a ll-consuming obsessio n.

La urie Margolis. G 3UML
Essex, England

We Stand Corrected
Editor, CQ:

In you r editoria l in th e Februa ry. '69 issue of
CO vou stated:

"For instance, the fi eld-effect transistor (FET)
- the pride o f the transistor world-as grea t a n
advance as it is in large-signal handling capabilitv
fo r transistor receivers. has still not been used in
a sincle com me rcia l design for the amateur:'

I wo uld like to eoi nt nu t that our two-meter
FM ICE-I transceiver utilizes a n FET front end
for the specific purposes you stated in your
edi toria l.

J . G eorge Loos, Jr.. W5LFG
President . ICE. San Antonio . T ex.

One for the Builders
Ed itor. CQ:

f would like to renlv to that lette r on amateu
construc tion bv K1ZJH in your "Our Reader
Say" section o f the February issue of CQ.

I construc ted the " Basic Teeter Totter" 0
page 27 and used figure I of the Februarv 196
issue together with and feeding the "Discone'
a nte nna described on page f3 of the February
issue o f 59 magazine issue and connected to the
output o f DX-I 00 I worked a ll co ntine nts on th
21 mc (15m .) amateur band in o ne e ve ninc on
c.w. I have never had so much fun since I joined
th e amateur radio gro up a nd I want jo thank you
for these wonderful co nstructio n ideas fo r a m­
a tcur radio operators.

Keep tip the good work of helping the rad io
amateur,

Jack Neal Holt. W B4RUG
Jacksonville. Fla.

Philippine Operating
Ed itor. CQ:

In refe re nce to the letter bv K7MZC in the
Janua ry issue o f CQ o n Philiooine Operatine.
T he story I get from a fri end who is workine in
the Phil ippines o n Civil Service is that the U.S.
Gove rn me nt would not give the Philinni nes
reciorocal licensing - so the Philinoincs would
not license American Amateurs. He claimed to
ha ve done some extensive checking.

Perha ps someone can give us the stra ight dope
o n this.

Earl E. Stacy. W 7JKG
T aco ma . Washington

LICENSE EXPIRATION NOTICE
SERVICE

A vuilable T o A lIyo ,,(' ,,11/ \'1' (0 (" (,
I" rn, W orld ,

I. Addrc« a novtul card (no other form ac­
ccptcd} to vour-clf.

2. write anything you wivh 10 tel! yourvclf o n
th e ca rd .

J, At the top o f th e corre ...pondcnce ... ide
(when placed ho rizo ntallvt , ..-ritc a dil le
(mont h and year only) when you want the
card mailed .

-t, Whe n (his month arrive .... the card wi ll be
mailed .
The Foundation for Am ateu r Radio. sport­

...o r o f the service. acceprs no responvibi li t y,
if fo r anv rea ...o n. the card i... not mai led. The
Foundation does narce, ho we ve r. to maintai n
thi" service a" long 31i\ volunteers arc avai l­
able. ~fa il your ca rd toda y to :

John Machinchick , K3K IlI
La ke Drive. Ca pe St. C la ir
R.F.D.. Annapolis. xtd. 2 140 I

6 • CQ • April, 1969 See page 110 for New Reader Service
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Superior performance-versatility!RAKE4LINE

Use VFO 01 either
R-tB or T~XB l o r
Irllnsceivlng or
separate 'y_

T-4XB
TRANSMITTER

Versatility ...
Accuracy • • •
Dependability •••

R-4B
RECEIVER

near perm. abllity luned VFO with 1 kc dial dlYlsions.
and crystal frequencies pre-mixed lor all-band eta­
• Cow.... ham bands 80. 40. 20, 15 meters completely

28.5 10 290 Me of 10 meters with crystals lurnished
J len 500 kc ranges between 1.5 and 30 Me can be

r&1 w ith accessory crystals to r 160 meters. MARS. etc.
.0 Me nOI recommended) • Four bandwidths of setee-
• 0 .4 kc. 1 2 kc. 2.4 kc and " 8 kc • P u .band tuning

sideband selection, Without retuning . Noise blanker
work, on CW, SSB, nd AM is built-in . Notch filter
2S Kc crystal calibrator are bu ill-in . Product delector
S B/ CW, diode deleclor for AM • Crys.a l lattice Flit.,

superior c ross modulation and overload characteris-
• Solid State Permeabilily Tuned VFO _ 10 tubes, 10
Istors. 17 diodes and 2 integ rated ci rc ui ls _ AVC for
o r high -speed b reak-i n CW _ Excellent Overload and
s Modulation characterlslics _ Dimensions: 5 % "'H,
'Vi, 12 1;' ''0 . WI. : 16 Ibs.

• Covers ham bands 80, 40. 20. lS meters completely and
28.5 to 29.0 Me of 10 meters w ith cryslals furnished; MARS
and o ther trecuenc jes w ith accessory c rystals, exce pt 2.3­
3, 5-6. 1 0~12 Me_ • Upper and Lo.er Sideband on all
frequenc ies . Automatic Transmit RKeive Swllchlng on
CW (semi break-in) _ Contro lled Carrier Modulation lor
AM is completely compatible w ith sse l inear amplifiers
• VOX or PTT on sse and AM bu ilt-in • Adjustable Pl­
Network Output _ Two a-pol. Cryltat-lanice Filte,. lor
sideband selection. 2.4 kc bandwidth _ Transmilting AGe
prevents lIal topping • Shaped Grid Block Keying w ith
side tone c etpu t • 200 Walts PEP Inpul o n SSB- 200 w at ts
input CW • Meter Indicates plate current and relallv. out­
put • Compad size ; rugged consl ruction • Solid State
Permeabil ity Tuned VFO with 1 kc divisions . Solid 51...
HF Crystal Oscillalor • 11 Tubes, 3 Transilto,. and 12
diode• • Dimensio ns: 5 % "H, 10 J;' '''W, 12 1;' ''0. WI.: 14 Ibs.

$4490 0

MS
Y •••

'gest "Rec.eWerguy
s ince t he 2 -gr

CW TRANSMITTER
For Novice thr u Extra Class •••

2-NT
CW

TRANSMITTER

Buill·in essentia ls and accessories
• 100 Watts tnput (can be reduced to 75 watts for novice)
• Operates Break-In e w , Semi Break-In CW or Manuel
CW with Drake 2-C o r other receivers . Aulomatlc Trans­
mil Switching • Side Tone Ol c lllator bui lt in • Anl enna
Change-over Relay bui lt in • PI· Netw ork output w ilh l i xed
loading • La Pa.. Filter aga insl TVI built in • Drop-out
delay of change·over re lay adjustable . CW Coverage on
80. 40.20. 15. 10 Meiers . Simplified Tuning . Frequency
Spotllng wilhout xmtr oulpul • arid Block Keying . Code
Practice in stand-by pOSition • 13 Tubes and Semt-cc n­
ductcrs _ Dimension.: 9 %.'VJx6~,"Hx9Y.u "0 . WI. : 12~ Ibs.

$1480 0

2-C
RECEIVER

Excellent performance at low cost

rlp le Conversion. Crystal-c onlrolled First Converter .
kc ranges for 80, 40. 20. 15 and 10 Meters . Also any
kc range between 3.0 me and 30 mc by inserling an

esso ry Cryslal • Temperalure-compensaled VFO Tun­
• Select.ble Sidebands w i thout relun ing • Three

dwldths- .4. 2.4. 4.8 kc at 6 db • So lid-slale Aud iO.
d uct and AM netectcrs . AVe Amp and Xta l Osc • AVe
tch (Fast. Slow and Off) • SSB, AM and CW with AVC

S·meler • Works Break-in ew With 2-NT Xmtr •
Tubes and Semi-Conductors _ Dimension.: 11 ~.""W x
"H x 9~2 "O. WI. : 1J !-i, tbs.

e..orl.s available : 100 kc Cal ibrator, 0 Multip lier .
tc h i ng Speaker , Noise B lanker. Cry stals lor other
g es.

Acce.aorle. a..llab le : Anlenna Matching Netw ork.
and Crystals.

All prtus are Amateur Net . Pric e s and specific ations subject to ch a ng e w i thout notice.

Dra ke produc ts are ava ilable at your d istribu tor •• • tor a f ree b ro c h ure o n a ny u n it. w r ite D e p t. 529

• L. DRAKE CDMPANV • 540 Richard St., MIamisburg, Ohio 45342
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Potosi Missouri
The Potosi Amateur Radio Klub (P.A.R.K

would like to announce its formation as of No
ember '68. At present the Club has eight me
bers , all of them working toward their Novi
License except the President of the club who
working towards his General Class license. Sin
the club is school-sponsored they cannot affor
to buy any equ ipment at this time and wa ul
appreciate any unused or unwanted equi pme
fo r a club station and will pay any shippin
charges. Contact James A . Wooding, WNOVE
511 Raymond St.. Potosi Mo. 63664.

Weekend of Armed Forces Day
On Sunday, May 18, WA9DZL. arna te

radio station of the 128th Air Refueling Grou
Wisconsin Air National Guard, will hel p su
port local and nation wide Armed Forces Da
activi ties by operati ng o n 14.335 me, :::!: 5 k
WA9DZL will be on the air from 1515 o s
through 2245 G MT. The 20 meter band wa
selected for long range commu nica tions whicJ
is in keepi ng with the unit's world wide mid at
refueling operations. Special QSL cards an
accompanying letters wi ll be mailed to all st
tions contacted. Short-wave listeners may als
participate by mailing a letter or QSL card Iisti
the station which was in contact with WA9DZ
the approximate rime. frequency and signal r
ports. All cards and correspo ndance may 0
sent to WA9DZL. 128 Air Refueling Groul
Wisconsin Air N ational Guard, 191 9 Eas
Grange Avenue, Milwaukee, Wise. 53207.

Sullivan, Illinois
The Moultrie Amateur Radio Klub (I\I.A.R.K

will hold its annual Hamfest April 27th, 1969 ,
the American Legion Pavillion in Sullivan, II
There wi ll be door pri zes and the a nnual auctio
Everyone's invited to attend. The day's activit
sta rt at 7:00 A.M . and there will be refreshmen
avai lable on the grounds. For further info rm'
tion contact: Dan Poorman, 2813 Oak, Matteo
III. 61 938.

Rockaway, N.Y.
The Rockaway Amateur Radio C lub Spri

Auction will take place on F riday evening. Ap
25th at 8:00 P.M. at the American Irish Hal
Beach Channel Drive at Beach 8151 Stree
Rockaway Beach, N.Y. Doors will open at 6:
P.M. to accept items for sale. For informatio
write to Rockaway Amateur Radio Club. cf
WB2DVK .

Announcements

Chicago, Illinois
The Chicago Suburban Radio Association wi

hold their annual banquet on Saturday, Apr
19th at the American Legion Hall, 1116-5t
Ave., Maywood II I. Contact WA9CCQ, 3 12
Clinton Ave., Berwyn , II I. 60402 fo r informat io

Illustrated are a few of the
stack minicnrre and standard
Millen couplings. Flexible o r
solid -insulated or no n­
insulated - normal o r high
torque. Also available with in­
verted hubs to reduce length.

COUPLINGS

MA IN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

JAMES MI LLEN
MFG. CO., INC.



Dept. 181B

'II.Ie"
.6 10 N • .LIN OB E R GH B L. VD•• BR IDGE TO N MO. 630.2

The Mosley name is your guarantee: Mosley builds quali ty
antennas and stands behi nd them. Wri te factory

di rect for complete speci fica tions and performa nce data.
inc luding VSWR curves and gain f igures.

Sat isf ied TA-36 owners can convert their beams to the
Classic 36 w ith the new TA36/Cl36 Conversion Kit.

As the latest addition to the world-famous Mosley Trap­
Master li ne of amateur antenn as. the Class ic 36 offers :
frequently-imitated, never-improved-upon Mosley Trap-

Maste r Trap s; automatic bandswitching by means of
ex clus ive ly des igned, high-impedance parallel resonant
Trap Circui t s; weather-tes ted Trap-Master construction.

With 'Patent Approved' Classic Feed System'
You 've been hearing about the Classic Feed System and

its phenomenal success in three-element conf igur­
ations. Now-i n response to repeated requests-th is

revol ut lonary new matching system. Balanced Capaci t ive
Matching . has been incorporated into the origi nal six­

element configuration of OX-proven TA-36 to create the
new Classic 36. This tri-band beam. rated for maximum

legal power on lu, 15.and 20 meters . features the Classic
coax-fed balanced element for more efficient beam per­

formance. increased bandwidth. and maximum gain.

•.-~

t. No. 3419872
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Deer Hon. Ed;
Taking your feet off your desk . sitting UI

strate, taking that one bux seegar out of you
mouth, and paying atenshun . It are time Hon
Seek-You Magazine arc gelling up 10 date il
this age of space and computers. Carefoo
now, not tossing this letter in wastebasket­
it may be worth several kilobux to you.

That's beller. Let me hastening to assur
you that Seralchi arc not wanting 10 be reim
bursed for this stewpendus idea I throwin
your way. Not on your tinny-tipe. Of course
if you wanting to sec that I gelling your Ho
Rag free for eupple yeers, I not objecting.

Now then . Your purpose in putting ou
Hon. Seck-You arc to keeping reeders in
formed of various mailers pertaining t
amehoor radio. R ight'! Right! Natehyourall
you a lso trying to make a few measly bux a
same time.

H ow you going about this noble objective
First you sift thru all the artiekles wha
coming across your desk. Those that lookin
good you skeduling for next issue. Howsum
e ver. fro m time poor au thor riti ng a rtiekl
sending it to you. you reeding it. you givi n
it to printer. and finely gelling it p rin ter
eupple months arc passing. Let's not forg
that H o n. Uncle Sam also having 10 delive
it, and that's taking another eupple weeks.

So, you gelling this priceless, red-hot
informayshun o ut to reeders sum c1cvcntcc
weeks after it's a gleem in author's m ind . I
that any way to run a magazine! H a h !

You gotta go modern-do it the OW wa
H ere's how. When you reeding stuff wh
coming across desk, you dividing it inl
three piles. One fo r tossing away. F ile I
Second is for hand ling and p rin ting like yOI
do now. Stuff in this pile arc of general in
terest to amehoor, but not timely news stun

Feenix, Ariz

Brand New!
filled with amazing
buys in electronic
equi pment inc lud­
ing dozensof new
and exclusive
items you can't
buy anywhere
else!

Anything in the
bookon easy
credi t terms,
TOO!

-----WORLD RADIO \.ABOIlATORlES

LATEST•.. Most UI!-to-Date
Selection of the Best in

ELECTRONICS!

92 pages - fill ed with the most complete
inventory of Hi-Fi , Rad ios, Ta pe Recorders,
CB equ ipment. Ham gea r, Electron ic equi p-
ment. Parts and tools at rea l mo ney-
saving prices. Send for your copy now!

WRL
Electronic Equipment

CATALOG

~RI lie I JUST MAIL INr iii • COU PON!

••••••••• • • • • • • • •=World Radio laboratories =
•

3415 West Broadway •
Council Bluffs, Iowa 51501 Dept. CQ-S40

• •• Gentlemen : •
• Please send me your Free 196.9 Catalog. •

• Nome •• •• Addr... •

• City Stat. Zip •

• ••••••••• • • • • ••
12 • CO • April,1 969 See page 110 for New Reader Servicl



C ily' State Zip, _

•

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

•••

Add ress _

Name _

ELE C T RO.V OIC E, INC .. Dept.492G
618 Cecil Streel , Buchanan, Michigan 491 07

O Send me complete Information on r tectre-vcree
microphones for amateur radio.

,he Air Force, the NaVY, the Astronauts,
he FAA, most major airline
olice and lire deoartme

IUd hams everywhere who've
mproved their 2-way communicatio
vith noise-canceling microphones
ind handsets from Electro-Voice.

Why do they choose E-V?
t is the company that pioneere ~
he noise-canceling principle. '"
:Iectro-Voice set the highest
ita ndards of reliability, year af

To stop noise right at the s
sut a dependable Electro-Voi
iolse-cancelinq microphone
oday. It can be the start of
I quiet revolution I



NO

Incentive Licensing
Is Here!

, ,
f.. e:: !

Brush up - Tone up - Shape up
with AMECO Technical Books

and code practice records.

EASY TO UNDERSTAND BOOKS

# 16·01 Advanced class license guide 50
# 17·01 Extra class license guide .75
Radio amateur theory course. Latest edition
is ideal for brushing up.
# 102·01 (over 300 pages) 3.95

THE FASTEST AND SIMPLEST WAY
TO INCREASE CODE SPEED" ,

AMECO CODE PRACTICE RECORDS
(33% RPM)

# 104·33 Contains material to increase
code speed from 13 wpm to 22 wpm 3.95
# 106·33 19 to 24 wpm supplement
to above 3.95

AND FOR THOSE OF YOU
WHO ARE A BIT RUSTY

# 104-33 Containsmaterial for 8 to 18 wpm 3.95
# 105·33 supplement to above 3.95

A T LEADING
HAM DISTRIBUTORS

--AMECO--
DIVISION OF AEROTRON, INC,
P. O. BOX 6527 • RALEIGH N. C. 27608

14 • CO • April, 1969

Third pile a re important stuff. Dec
predickshuns, latest FCC ackshuns, new
red-hots theery, that kind of stuff. This m
erial you quick-l ike inputting to Hon. Co
puter.

Hon . Ed., I knowing you not having co
puter now. Big deel !! So go buy one. 0
mill yun bux down and a thousand bux
day for rest of yo ur life. Or, if you ca n't
ing first class, renting one. Don't botheri
me with these detales.

Anyhow, after you got all this reel hone
to-gracious news in computer, you fi x
slicky xmitter and reseever to input of co
puter, so amchoors can get on air. talk
computer, and getting latest news whi le
still news.

Easies t way to talking to computer is wi
telet ipe machine, so you have to forming t
Seek-You Radio Amchoor Telctipe Societ
Everybody who joi ns knows the proper frea
wency to ca ll the computer on. H e also g
ing cha nce to buy telet ipe machi ne at cheer
price.

Oh, eggscoosi ng me. Hon. Ed. I forgetti
to tell you that. After you for ming thi s grou
of Seck-You R.A.T.S., I wanting to get the
names for my mail ing list. Yo u sec. I r
sent ly investing in warehouse full of slite
used teletipe machines. They in reel goo
shape. used mostly by little old ladies wh
only knowing hunt and peck tiping systen
They be perfect R.A .T.S.

On acct. I got thcse mach ines fo r prac
tickly nothing. I can making amchoors re
low price on them. By start ing big direc
malc advert ising ca mpaign, I ca n sell ther
all like sixties. Eve rybuddy happy that wa )
I getting money. amchoors getti ng teletip
machines, and you getti ng R.A.T .S. in you
computer.

Well . I know you arc anxious to ruch rit
out and making dcel for a compurer. Jus
don'( fo rget to putting my free ad about tele
ripe mach ines in next issue.

Respectively yours.
Hashafisti Scratc hi

Back Issues
Back issues of CQ are avai lable from our Cir­
culation Department. Issues in the current
yea r 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.

See page 11 0 fo r New Reader Service
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he 2K·3 in a few short years has established itself as pre-eminent among amateur linear
mplifiers. Thousands of amateurs.not only in the U. S. but throughout the free world are
n the air with 2K's. And even though the 2K was designed as an amateur service amplifier,

t has so convincingly established its superior reliability and performance that many
undreds of them are in daily use throughout the world in military, commercial and
overnment service.

For such success we are of course grateful, although not greatly surprised. From the
beginning we have dedicated ourselves to the proposition that amateurs prefer to buy
he best when it is available. Consequently, the 2K has always used the finest
omponents we could buy. Integrity of design dictated that we include features not fully

duplicated by any other manufacturer of amateur Iinears - Pi·L tank circuit, resonant
input filter 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 finest values ever offered the amateur. By any reasonable
standard the 2K·3 should be priced at $1000 rather than its remarkably low $745:00.
For all the 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 finest. .
The 2K-3 (Console or Desk model) $745.00

Henry Radio now has representatives in different areas of Ihe United Stales 10 simplify ordering for Ihose 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 : Chicago area:
John Richardt, W2WIY AI Gross, W8PAL Bill Reynolds, K9ZXD

,SY FINANCING· J0 % DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE IF
.ro IN 90 DAYS· GOOD RECONDITIONED APPARATUS· Nearly all makes & models.
r recondilioned equipment carries a 15 day trial, 90 day warranty and may be traded back
hin 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. EUclid, Anaheim, Calif., 92801
Butler , Missouri, 64730

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

" W orld's Largest Distributor of Amateur Radio Equipment"



HV·OAIN ELECTRONICS CORPoRAnON

HE. HIghway 6 at Stevens Creek
Lincoln, Nebraska 68S01 Ol't. AC"

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

And it 's there at a price all the others are
c harging for half of what you get in th is
antenna.

And that's the rea l beauty of it.

ELECTRICAL
• Nominal 52 ohm impedance - no special

matching device needed.
• Widest bandwidth. highest power handl ing

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

MECHANICAL
• Turn-over mast is hefty !riI" dia. sol id rod of

high ly polished heat-treated aluminum.
• All connect ions are standard ~24 thread.
• Mast folds over. swivels. and turns over,

You can mount it on bumper deck. In addi­
t ion. th is flexibili ty makes it easy and
simple to change coi ls .

• Coil and tip rods are a one-piece assembly .
Coi l diameters are constant. only lengths
change.

• Shake-proof sleeve clutch facilitates quick
band changeover and fold over fo r garaging .

Looks aren't
everything.

Th is new Ham Cat may be the best loo king
ham mobile antenna you've ever seen, but
that's just the hall of it.

Atter all . beauty is as beauty does. and this
one does it better than any other ham antenna
you can buy.

First of all . it's got a shake-proof sleeve
clutch that folds over when you want to
garage i t.

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

It's also strong enough to take a knock
without bending . And the turnover mast is a
hefty ~.. solid rod at highly polished. heat­
treated aluminum.

We've also done away with the old-fashioned
pla stic shrink tubing and sealed the light­
we ight precision-wound coils in an indes­
tructible epoxy-fiberg lass sleeve. (Which is a
distinctive white that'l l add to the beauty of
your car.) And. all fittings are heavy chro me­
plated brass.

Th e new Ham Cat co mbines higher a wi th
wider bandwidth performance. without using
a lossy-heat generating co il like the others
use. So it not o nly looks beyond your wildest
dreams. it works beyond them. too.

It's also designed on a nom inal 52 ohm
impedance so yo u don't have to have any
special match ing . (Any length coax will work.)

The Ham Cat mobile ham antenna is at your

t-Iam
caT

MOBILE HAM
ANTENNA
FROM HY-GAIN

16 • co • April. 1969

• THE MOST ADVANCED ANTENNAS UNDER THE SUN

See page 110 for New Reader Service



AMATEUR RADIO AIDS THE ROSE PARADE
BY ROBERT F . ZE IT E R,* W6NAA

I

•

-

and 'what time' are included in th e manual.
Based on th e last years parade, and th e years
before, cha nges are incorporated in th e plans.
About a month afte r th e parade, c ritiq ues are

M arking the beginning of the 80th annual Rose
Parade, the first flags appear in front of the Los
Angeles County Disaster Communica tions Serv­
ice Amateur Radio Teletype mobile message
center pa rked a t the intersection marking the
sta rting line of the parade. The RTTY Van is
owned by the Sheriff's Department and operated
by volunteer members of the Disaster Communi­
cations Service at loca l disasters and public
service events. Working with the D.C.S. mem­
bers in this event were members of Pasadena
Civi l Defense Citizen Emergency Radio Service.

(Photo courtesy of W. Courtice. )1637 Bender Ave" Glendora, California 91740,

s you read this re port, plans fo r th e
ext Rose Parade in Pasadena, Califo rnia
re in full swing . In fact th ey sta rted the day
fter the last parade, a nd continue thru the
ear. T he plann ing tempo gradually increases
ntil it reaches a cl imax a t th e parade itself.
n New Years Da y, th e efforts o f 1400

olunteer and profess ional workers bear
uit. This yea r, th e fruits o f th ei r labors

'e re o bserved by millions o f people in
o rt h America. South America, Europe

nd Hawa ii. T hese 1400 people do not
elude th e part icipants in th e parade. nor
e 1500 Law enforcement officers . Of
ese 1400 people whose work ensures a
Doth running operation. nearly one hun­

red arc volunteer com munications people.
T he plans for the volunteer communi­

a tions circui ts are introduced during the
re-parade and parade operations in such
o m ments by the operators as; "better not
o this next year", o r. "by adding tha t
epeater station. we would be able to cover
a t float convoy better". Equipment changes

rc also suggested, and incorporating some
f t hem wou ld strain the talents of a Science
ietion movie set designer.
The count-down fo r the parade starts

'hen the new Operations Committee Chair­
an is handed his copy of the Rose parade
perat ions Manual, a four inch th ick

ocumcnt that truly does contain a count­
own schedule of events. Such vo lunteer
ommunications plans as 'how many', 'where',

le e page 110 for New Reader Se rvice, April , 1969 • CO • 17
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Mike Welch, at Craig and Colorado Blvd., pro­
vides communications from the parade route.
Photogra ph was token about midnight on New
Yea r's Eve and shows the generator used to
pro vide power for radio equipment and a port-

able TV to watch the parade.

held with represe nta tives of the va rious
organizations. Modificat ions arc suggested
and discussed by the operating personnel.
These fi eld suggestio ns a rc fo rwa rded to the
Tournament of Roses Associat ion fo r their
cons idera tion. The ollicia ls of the associa­
tion prepa re their p lans and by mid-sum mer
each of the vo lunteer communications si tes
have bee n selected and instruction s for each
site prepared . Other activit ies . such as Law
enforcemcn t. have been notified of the ir
locations.

Bill Skellen ger, WB6BXJ, operates the RACES
station located in Dow Radio on New Year's

Eve.

18 • CO • April,1969

T he com munications volunteers sta rt to ge
the word about mid-November. Phone call
to key person nel of o rga niza tions like th
Los Angeles County Disaster Comm unica
tions Service under the d irection of Shcrit
Peter J . Pitchess. and the Pasadena C ivi
Defense Com munica tions under Mr. Hers
chcl Calvert. start the catherine of the clan- -
The phone calls also bri ng such cheery re
quests as, "we need the same set-up as las
year. and just a few more for some othe
places. Can you ge t them')".

Until the 1967 Rose Parade. vo luntee
communications had been adeq ua te ly ha ndle
bv Citizens Rad io members of the Pasudcn.•
Civil Defense Communications o rganiza tion
During the last two years "skip" and jam min,
had become serious problems and the de
cision was made to utilize faci lities of th
Los Anucles Countv Disaste r Com mu nica- .
tions 2 meter RA C ES orga nization. Afte
contacti ng Sheriff Pritchcss' s ollice. a 2 mete
eq uipped Mobile RAC ES Va n was ma d
avai lable with its o pera tors. T his mobil
station pro vided 2 meter links to the Pasa
den a Poli ce bui ldi ng and to the Los An gcle
Co unty Sheriff's Dept. mobile Dispatch Sta
ti on se rvic ing the Sheri ff 's units working th
parade. Th is "Hot link" ensured crnc rgcnc
communications to Law enfo rcement. Fire
and Ambulance assistance throu ghout th
format ion a nd star ti ng of the 1967 parade
As a result of d iscussions by the RA C E
ope rators and Pasadena C.D. Cornrn unica
tions Officers, the Rose Parade employed
well meshed network of 2 meter R AC E ~

Stations and C il Sta tions. It stands as a
excellent exa mple of the abi lity of the tw
services to work together for the cornmo-uood.- There arc th ree phases to the volun tce
communications plan for the nation's an i
planned annua l disaster held in Pasadena 0

New Years Eve and Day. The first phase i
the assembling of the floats for the Ros1
Parade into their assigned starti ng spots a t thl
west end of Pasadena. These floats. some 0

them. come from as far away as Burbank : :!(
freeway miles to the Northwest. Another Iargr
group come from the EI Monte area. 10 mi le
away. The commu nications plan for thi
phase was to employ C Il Rad io for commu ni
cat ions \vithin the individua l floa t convov

•
which includes Po lice escort. to wing vehicles
service vehicles. and o ther shepardi ng uni ts
Commun ications from the convoy to thl
"Formation A rea Headqu arters" was to hi

See page 110 fo r New Reader Servlee



"",,-Santo Mo,uca
.,.I' Mounta ,n,

o Fil e d FacIlity

6. Mobile I Portable

OMObll e

o CB Units (not all units shown)

This mop illustrates the Amateur Radio stations and their functions in the Rose Parade operations.

-

Duke Gjerset, Pasadena Civil Defense; and rear,
Ed Crye r, WA6ADO, L. A. County RACES teom
up to operate K6CPT's RTTY Va n built by De puty

O a kden, K6TO W .

that was experienced in previous ycar« . To
further enhance the comm unica tions relia­
bility. the :2 meter statio ns worked into the
RACES repealer also. In 1968 each 01 these
2 meter stations were located in a different
type of facility. One was in the kitchen of a

•

ia a 2 meter RA C ES repeater sta tion 10­
a tcd north of Pasadena on a 5994 foot
ountain overlooking the city. Th is re peater

tation. huilt hy Deputy Frank Oakden .
. fiT OW . for the Cou nty RA C ES circuits.
lim inatcd the communications shadow
a uscd by the Verdugo Mounta lns between
"asadcna and Burbank .

Thc third phase ove rla ps the first ph ase
IOU continues bcvond the end of the first

•

hasc. This portion of the volunteer com rnu n-
cations plan deals wi th communications sup­
orting Law enforcement. Fire. Ambulance.
rowd control. and Pa rade communications
rom the sta rting li ne of the parade to its
crm inus in Victory Park. fi ve and one half

ilcs away in the East side of Pasadena.
ommun ications sta rts about sundown when

he first communications units rnove into
heir assigned sta tions along famed Colo rado

Boulevard . The communications plan here
was to place 2 meter RACES Stations at in­
te rvals along the Boulevard. who wou ld then
function as relays for the many C Il Stati ons
palled at the numerous points to alleviate
he "skip" and jamm ing on the C B bands

~ee page 110 for N ew Reader Service
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was mobile in a Los Angeles County Sher iff
Department Helicopter with his Amatci
Television Station p rovid ing vis ual inform;
tion to the Pasadena Police Department con
rnand post overlooking the Rose Bo wl for th
first time. In 1969 A mateur Rad io TV w:
used again in this very useful se rvice to t
community. It should be noted tha t the fi r
time a Rose Parade activi tv was televised w;•
by Amateur Rad io Station W6X AO 0

Decem ber 3D, 1938. And here is Arnatei
Rad io TV. back again to pioneer a ne
technique fo r the 1 ew Years fes tivities i
Pasadena .

Amateur Television Coverage Addendul
The following info rmatio n o n the arnatci

rad io TV coverage for The Rose Parade w;

supp lied by Tom Po llock, WB6ZY E.
For the second consecutive year. To

O'Hara, W60RG . opera led aeronaut ic
amateur T V on ew Year's Day from a L
A ngeles Cou nty Sheriff's Department hcl
copte r duri ng the Tou rname nt o f Ros
Pa rade.

Four ground intercept sta tions were set 1I

th is year instead of the one used last yea
Dave Kauffm an , W60DI'. was a t the Pas'
den a Pol ice Department Headquarters; Ge
Schraut. W A6KI'B, was a t the U .S. Nav.
Rese rve Headqu arte rs ncar the end o f t
pa rade route ; Paul Stumbc, K61 NO, an
Mo rris Turtlcta uh we re stationed at a res
dcnce overlooking all of the approac hes I

the Rose Bowl; Rudv Delgado, WA 6 EI'.
o •

and Tom Pollock, WB6ZY E, were locate
with the LA CO Sheriff's mohile commu n
cation sta tion a t the south enterance of t
Rose Bowl.

Each sla tion consisted of a two mete r st:
tion and televisio n receiving equipment tunc
to 435 mc. i\lost of the equipment for rnon:
loring television consisted of conven tion J
u.h .f. converters padded in a manner whic
would lower the operating frequenc y to 43'
mc. The camera operated in to a five W31

solid-state transmi tte r temporarily installe
in the ai rcraft and operated fro m the 28 vo
aircraft power source. Ground plane typ
antennas were used o n the aircraft and 0

the ground.
T he purpose of this exercise was to fUI

ther develop the concept of using a rnatcc
television as a mo re sophistica ted method (
mon itoring traffic under maximum load cor
d itions. In the case of the Tournament (
Roses Parade, o ne o f the most difficult per

Vic Bell, WB6YOl, aperates the RACES/ CB
facility in a Pasadena Fire Station during the
night hours New Year's Eve. The portable TV

enables him to watch the parade.

Fire Station. another was set up in the Dow
Radio sto re a t Meridith and Colorado where
the ope rators were tortured by be ing sur­
rounded by all that gear. The thi rd statio n
was located a t Mentor and Colorado in a
housccar owned by W6N AA. T his site was
o n the edge o f a livelier pa rt of town and pro ­
vided ente rtainment a ll night long to the
operators.

T he third ph ase is essentia lly an a ll C B
Rad io ac tivity s ince it is concentra ted alo ng
the ca nyon edges that contain the Rose Bowl.
Their mission is to assist in traffic control of
ve hicles carrying persons in te ndi ng to watch
the Rose Bo wl Game. T his phase is essen­
tially a C B operation. but it docs include
Amateu r Rad io Television . In 1968 W60RG

Sgl. Wa rd Cayat, las Angeles Caunty Sheriff's
Reserve operates the two meter RACES position
in Sheriff's Depa rtment Station Easy, a portable

dispatch van.
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occurs between the time that the parade
shes abo ut J000 and the sta r: of the Rose
I G ame at 1300.

anura ry I , 1969 was a beautiful summer-
• day with the temperature in the 70's and
s. The first fl ight with ATV was airborne
rut 091 5 and the first pictures we re re­
vcd about 0925 . Good pictures were re­
ved on the ground but the two meier
nsmittcr in the aircraft was not working.

. aud io subcarricr came in fine as long as
picture was being received. Communi­

ions among the gro und sta tions was good
spite of the fact that a ll sta tions were not
line of sight. After the hel icopter lande d

then took off on the second fl ight the
meter voice communications improved

rsiderably but video recept ion deterio rated.
uble developed in the camera and in the

nsmitter, probabl y as a result of the vi­
it ion of the choppe r. No further pictu res
any quality were received that day.
In spite of the difficult ies encou ntered thi s
ercise was wo rthwhile in that it does show
It Am ateur TV ca n be used for providing
blic Serv ice in a new medium and th at
lin amateurs can set up fun ctioning ground
tions on a temporary basis with a min­
um of practice.
Los Angeles Cou nty Sheriff's Departm ent
s purchased a po rt able came ra and video
order for helicopter patrol work as a result
the So uthern Ca liforn ia ATV Clu b dem on ­
ation of the potent ial value of video
verauc.-

Text Continued

fAt the first meet ing held early in Dec­
rber, Mr. Mal Rector. Pasaden a Civi l De­
se Radio office r, briefs representati ves of
se ve ra l o rganizations participating o n the

sic plans of the Rose Parade and Rose
iwl commun ications requirements. After
e briefing, Fred Owens, WIl6TVZ, Per­
nncl Officer, sta rts his job of obta ining a list
individual names and the equipme nt avail­

de . Throughout December, Fred. and Fran k
gnorelli, WB6EM L. Operations Office r,
ufll e names and equ ipment on their maps
iti l they have their so lutions. Then the"

•
cpare assignment li sts and maps for the
ral briefing.
At the fin al briefing held the last Monday
December, 1\Ir. Dave Orswcll conducts an

.lightcning discussion for the benefit of new

e page 110 for New Reader Service

Some of the ninety-eight volunteer communica­
tions personnel attending the briefing in Pa s-

adena's Civil Defense Training Center.

part icipants on what they were letting them­
selves in fo r. The briefing informed us to
expect not only our units talking to us. but
also Detect ives using walky- ta lkies. T hese
Detecti ves will be invest igating Juvenil e pro ­
blems. Na rcot ics. Vice. Pickpockets. a nd
o ther illegal operato rs attracted by suc h
large c rowds. We are instructed o n va rious
aspects of communica tions involving many
d ifferent d isturban ce situa tions.

T he 1968 and 1969 Rose Parad e volunteer
communications activ ities are an o utstanding
exa mple of plann ing and co-opera tion be­
tween all persons invol ved . The coopera tive

Patrolman Dave O rswell, Pa sadena Police De­
partment, emphasi sing a point during his brief­
ing to Rose Pa rade participan ts a t the Brief ing

prior to the pa rade .
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Rex McCray, WB6SGR, prepares a late supper
with Bob Cole, K60MU, supervising from the
operating position in W6NAA/Mobile on New

Year's Eve.

communications employed by the RACES
and C Il un its were part ieul arl y effecti ve in
eombatting the jamming problems. Jammers
continue to be confounded by the ability of
the C Il Stations to eomplete their communi ­
cations all night in spite of all their efforts .
By dawn , all but the most dete rmined
jammers have slunk away wi th their tails
between their legs, and the rest a re then even
less e ffective in disturbing communica tio ns.
In the 1969 pre-parade activity , a variation
was inserted in the jammers program . A C B
Stat ion installed in a Condor Motorhornc
across from Dow Radio was found to be
jamming communications in that area when
W6VZA embarked on a hidden transmitter
hunt for an unrnodulated signal causing
interference to the system. After a quiet
talk with W6VZA. who is a Los Angeles
County Deput y and was in uniform, the
father of the juvenile operator agreed to
wa tch his statio n a litt le closer.

Adding spice to the operation was the
appearance of then President-elect Nixon at
the Bowl Game. His arr ival was shortly before
the Rose Parade was over. T he normal
communicat ions had added the special in­
st ructions regarding the authentication of
FBI and Secret Service agents an d a request
that stations be willing to stay on the air a
little longer than usual in case of an emerg­
ency connected with the President-elect
security measures.

22 • CO • April , 1969

Each year brings specialized problems
the Pasadena Police that involves the volu
teer communications people. This year t
1'.1'.0. had a specialized problem with t
hipp ie clement in that they planned a psych
delic rally near the parade route. Happily
fi zzeled out in the early evening hours. but
did requ ire addi tional volunteer eommunic
tions personnel and equipment to eover tl
potential disturbance.

In most years the general run of corn rn ur
cations involve the request fo r transportat i
of lawbreakers. small fires, recovered stol
wallets and purses. lost children. lost paren
and si milar events. The 1969 parade cor
mun icatio ns incl uded communica tions di r
to the starting line offi cia ls when the parad
G ra nd Marshal's (Bob Hope) vehicle fai l
to complete the parade under its own pow
It was pushed by several volunteers unt il t
assistance of a tow truek was obta ined . ee
less to say, the parade offic ials fo llowed t
portion of the parade progress with unust
interest.

Every yea r there arc several life-and-den
type of communicatio ns handled by the v
unteers. In the 1968 parade communicatio
there were three heart attack calls involv i
fatalit ies. In addition, there are an un us
amount of emot ional people about t
evening and earl y morning hours and t
beat policemen keep in close touch w
their volunteer communications stations
keep abreast with dangerous developmcn

On the Amateur Radio frequencies. in 19
operators were members of two orga niza tic
operating und er RAC ES Rules. Operating I
Pasadena Civi l Defense Communica tions
their Ne t Control Stat ion , W6NYL was F
Owen. WIl6TVZ, and Fran k Signore
WIl6EI\IL, an d at W6NYL-1 3 Vic Il
WB6VOL. served for the entire 16 hou
Operat ing for the Los Angeles County
aster Communications Service were t

following: at K6CPT Mobile located at t
starting line was Loman Zane. K6S
(Chf, Op.): Wm. Joh nson. W6QAV; at
Frank Rodriguez, WB6SQD. At Dow Rae
operating the facility as K6CPT-BL 2 "
Wm . Skellenger, WIl6BXJ, who obtain
relief from opera to rs at K6CPT-33. Bchi
a Fire Stat ion in Eastern Pasade
was K6CPT-33 opera ted by Rex I\lcCn
WB6SGR ; Bob Cole, K601\1 U, and B
Boulton. W6AAD. The Burbank float conv

[COlllilllleel 011 page 1001
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ROHN, as the largest tower man­
ufacturer in the United States,

~~, provides outstanding corn­
- merc ia I quality equip­

ment for amateurs.
We're best known

in th is fie ld for o u r
crank · up, fold-over and
#25G towers. Like all our big

• commerc ial towers. they 're hot·
d ipped galvanized after fabr icat ion
according to EIA specifications. We also
make commercial hardware and accessor­
ies amateurs use, too, and it's all design ed
with an understanding of your needs, par­
ticula rly in the area of quality. And don 't
overlook our constant search for new ideas.
processes and products - just for you. •
Keep an eye out for the ROHN name. It's
well worth you r while.

. ~ . ,
I' I.

OHN~

•'.

Office - Factory
OJ. 2000. Peoria. Ill. U.S.A. 61601
309-637·8416 TW X 309-697-1488

s Office -
7. Rich ardson, Teus 75080
214·ADI· ] 481

m Office
uincy Street. Reno, Nevada 89502
702·322·9300
n Office
ox 2101
er. Mass. 02339
6T7-826· 25 11
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The ham accessory that industry adopted

WATERS DUMMY LOAD/WATTMETER
We designed the Dummy Load /Wattmeter with only the ham in mind. But it seems a lot of
hams are concerned with RF work for a livelihood judging from the industrial application
the DL/WM has received. Which is okay with Waters! Handling to tDDD watts at 52
ohms from 2 to 23D MHz with accuracy assured by its four calibrated scales, the DL/ I
WM will tell you whether all the power packed into that compact rig of yours is getting
out. Your distributor can advise you well, too. Chances are you'll find a Dummy Load/
Wattmeter in constant use in his shop. He has to be sure! Don't you?

'--=-=:...J WATERS WAYLAND, MASS. 01778
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ransistorized

ranscener

.F Strip For

obile 5.5.B.

!-' se
•

BY LARRY W ALROD.* VE7BRK

aWARDS the end of this article, we will
ggest ways and means of turning this proj­
t into a complete mobile transceiver for 80

nd 20 meters but our main concern for this
me will be to describe in detail how any
ader could construct an i.f. strip.
This i.f. strip consists of the carrier oscil­

tor, balanced modulator, a.f. amp, i.f. amp
rystal filter and a diode type product detec-
or. All that is needed to provide complete
ra nsceivcr operation is an input signal at the
r. frequency for receiving and a mixer and
.owcr amplifier for transmission.

This unit is rugged enough to withstand
ny normal use and while reasonably simple

construct, it has the necessary sensitivity
nd selectivity to produce a piece of finished
qui pment which will show up well when
ompared with commercial gear.

Every effort was expended in the design of
is unit to secure ease of construction as well

s ease of repair service should thi s become
eccssary. The author has built a number of
hese units and found them satisfactory in
Ictual field tr ials. Essent ially, th is design is
simplification and modernization of another
nit presented earlier in CQ l but altered to

• Nasuli MalaybaJay Bukidon. Philippines.IIWalrod, L.. "A 40 Meter QRP SSB Transceiver,"
rQ A ugust 1967, p. 12.

;ee page 110 for New Reader Service

serve for general amateur use instead of for
use on a specific frequency such as our former
unit was.

For increased reliability. we decided to use
silicon transistors and in looking around for
one which would serve acceptably in nearly
all of our circuits, we came upon a Fairchild
2N3641 which worked out fine. Since we are
operating it considerably below its maximum
rat ings. we anticipate that it will last indefi­
nitely under these conditions.

We used a style of construction which al­
lows the circuit board with all connecting
switches and controls to be easily removed
from the case. The case was built of such a
size and shape so as to just fit under a surplus
ARC·5 transmitter which we are using for
our linear amplifier after suitable conversion.

Crystal Filter
. Although the complete circuit diagram t ,

shown in fig. I, we will discuss the crysi.•
filter first since that is the heart of the who! .
unit. Since the author's favorite spot in thc 7S
meter band is around 3800 kc and his prefer­
ence in the 20 meter band is around 14300 kc,
we got out a pencil and figured that a v.f.o.
operating around 9050 plus or minus about
75 kc would heterodyne a 5250 signal just
where we wanted it. We therefore' selected

April, 1969 • CO • 25



Fig. l - Circuit of an s.s.b. tra nsceive r exci te r II i
strip." Points A and B in the circuit a re broken a
the resisto r connected to the appropriate ly mark
points in fig. 5 if c.v.c. action is de sired . All re sist
are Y2 watt except where noted otherwise .
ca p a cito rs grea ter than one in va lue o re in m
those le ss than one in value o re in mf except whe

no ted. All transistors a re Fa irch ild's 2N3641 .

5250 kc as our approximate fi lter freq uenc
This whole business might have been done t
other way around with a 9050 filte r and 52
v.f.o. except for the fact that we were attemp
ing to produce a quality unit with the lea
possible expense and found IT 243 surpI
crystals available on 5250 but not on 9050.

We first tried a four crystal filter with fa
results except for the reception of numcroi
out-of-bandpass signals in the receive mod
This difficulty was caused by spur ious cryst
responses. To eliminate this tendency
simply added another four crystal section a
found that random selection of crystals f
these un its usually resulted in sufficient sta
gering of the spurious responses so that th
were not a problem in the completed fil te

C1-Approx. 300 mmf-va lue se t to re sona te T1

carrier e sc. freq. with slug se t in middle of rang
CRI - 10 voh 1 watt zener d iode .
CR,-750 ma 600 p.l .v. sil icon diode.
LI - 40 t # 35 e. close spa ce d double laye r 1,4 11 d i

11,4 11 long on a ceramic slug tuned form.
L21 L3-approx. 40 bifilar turns {SO to taD of # 26

on a ~a" x 1Aa" torroidal ferrite fo rm. The ex
number of turns determined as described in t
te xt.

R1-Approx . 1500 ohms-adjusted for about 3
volts of r.f. at the input to the balanced mod
lator.

R,-75 ohms 1 w. ad justed for 5 to 6 ma throu
CR ,.

Tl-9 t. prl., 2 t. sec ., # 40 e .
T2- 15 bifilar turns on pri .• 10 turn sec" # 40 e.
T3-A.f. interstage trans. 4:1 c.t.
T4-5 bifilor turn s pri .• 32 t. sec # 40 e.
Ts• T,-32 I. and 4 t. ::40 e .
Y,-5250 kc.
Y,. Y,. Y,. Y,-FT243. 5250 kc ± 25 cycles.
Y,. Y,. Y,. Y,-5251.5 kc ± 25 cycles.
Transformers TI , T21 T41 Ts and T, are wound on t
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Fig. 2-Top view of
the crystal filte r a nd

the torrold coil s.

qucncy is inserted and the 20 mrnf capacitor
across the slug tuned coil in se ries with the
c rystal is replaced with a va riable in se ries
with a fixed capacitor. A fixed capacitor of
abo ut 50 m mf IS wi red in series with a vari­
able of about 300 mm f as this a rrangement '
gives some semblance of scale li neari ty wh ich
cannot be achieved with only a variable due
10 the fact that the scale of frequency d ivi­
sions tend to bunch up on th e h igh ca paci ty
end of the rotation. The ca pacito rs must, of
course, be mounted rigidly and some type of
a ve rn ie r dial fix ed to th e var iable shaft W

th at the combi na tion can be calibra ted as to
frequen cy. When th is deal is set up, the coil
slug can be ad justed so that the variable ca­
pacitor will be able to control the frequen cy
of the oscillator over a range of about six kc,
th is being a lillie above and a lillie below th e
proposed bandpass o f the com ple ted filter.

Don't worry if the fi lter band pass can not
be made fiat along th e top. The fil te r will
sound pretty good o n the ai r anyway. In fac t
if you produce a defi nite hump of 5 or 6 d b
h igher than th e rest around 1800 cycles from
the ca rrier, the ac tual communicati ng abi lity
of the combi nation will be better th an if the
fil te r bandpass were m ade perfectl y fi at. More
important is the steepness of the skirts at the

Fig. 3-Bottom view of the crystol filler ond the
shie ld .

ic completed filter can be built for about
veri dolla rs and will have cha rac te ristics
rich will pass fai rly critica l inspection. O n­
e-air rests have shown that borh male and
male voices are transm itted through this
ter with sufficient degree of naturalness 3'\

make famil iar vo ices easily rcco gn izcable.
We used slug tuned co il for ms fo r th e bi­

ar coils in th e first filters we made due to
cir case of winding and ad justment but we
ere annoyed by the room they took up.
pan switching to torroidal co ils the size was
uch more to our liking but found it took
insidcrablc time to adjust the number of
irns on these torroid s to ge t the results
c wished to secure. We were able to over-
me both o f these difficult ies by fi rst employ­
g slug tuned co ils in a tempo rary se tup and
justing the slugs for sui table filte r charac­

·ristics. The resonant frequency of th e ad -
isted coi l was then checked with a signal
neraror-v.t .v.m. combinat ion and the tor­
idal co ils were then easil y wound to match
esc characteristics. In winding these to rroid-
co ils in th is manner, though, it is impo r­

nt to dress th e leads from the coil in approxi­
arely the same positions as they arc expected
) be placed in the finished filter since lead
rcss around a torroidal core affects its res­
nant frequency.

Filter Construction And Adjustment
Figures 2 and 3 show the type of construe­

on we used for the filter. A piece of ¥S"
lick lucile was drilled to mount the eight
rystals and the 11'0 torroidal cores . A stri p
f foam rubber was placed between the lor­
ids and the crystals as shown o n the closer

f the 11'0 torroids in the p icture. The luc ite
trip was drilled and routed as shown in the
vertcd view so that the shield tab sho wn
retrud ing from the center of the shield can
ould ' be inse rted right through the lucite.
' his was done for maximum shield ing be­
ween the input and output sec tio ns of the
Iter.
Some arrangement must be employed to
sess the characteristics of the filter during

~o nstrucl ion . Some easily controlled so urce
bf r.f. signal and some type of indicating de­
r ice will be needed. A spectrum analyzer and
[.f. wobbularor (sweep generator) will give
very sa tisfactory results but few will have th is
equ ipment available. The carrie r osci lla to r
descr ibed in this un it can be employed for
the r.f. so urce provided that a c rysta l about
6 kc higher than the proposed carr ie r fre-
I

See page 110 for New Reader Service
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Fig. 4-Modificat ion s mode to a Lafa yette 99·9038 a udio amplifi er to permit its use with a

negative ground. Shaded areas are those re moved and colored circuitry are additions.

edges of the bandpass. At the carrier fre­
quency the filter attenuation should be 25 db
or more and the maximum possible out-of­
bandpass attenuation should be secured.

Crystal Frequencies

We have found it to be a good idea to get
about a dozen crystals all on the same nominal
frequency at the start of a project like this.
Upon checking these carefully, it is usually
possible to find four which are within a few
cycles of each other and these are set aside
fo r the low frequency elements . Four more
are ground or etched until they are 1500
cycles higher in frequency plus or minus
about 25 cycles. One of the remaining crys­
tals can be used as the carrier oscillator­
probably just as is-since inserting it into
the carrier oscillator circuit and adjusting the
v.x.o. coil will bring it down to the proposed
carrier frequency.

Fine auto body emery paper called "wet
and dry," mounted on a smooth surface, will
do fine for grinding. A kilocycle can be re­
moved from a crystal blank in a few seconds.
If a constructor wished to try etching, he
m ight want to remember that a concentrated
sol ution of ammonium bifluoride will move
the average FT 243 crystal blank 1500 cycles
in abo ut two minutes. Try one minute firsl.
Two transistorized crystal oscillators and a

calibrated audio oscillator can be used t
compare and determine the beat note betweer
two crysta ls in most any receiver that wil
tune around the freq uency in question. It i.
not as necessary to establish the precise fre
quency of the crystals employed as it is t
main tain the proper frequency differe nce be
tween the upper and lower set,

By placing a 100 ohm resisto r in series wit
the fi lter input, a 100 ohm resisto r betwee
the two filter sections and a 330 ohm betwee
the filter output and the fi rst i.f. amplifi er w
were able to secure fairly good output fro
the fil ter as well as mai ntain the fi lter charac
teristics . We have noticed some constructors
recommend a 2K termi nat ing res is to r afte r
a filter of th is nature. We tried this but fo und
it was not necessary due 10 the fac t th at the
transistor base the fil ter feeds in conjunction
with the base resis tor and the 330 ohm series
resistor worked out satisfactori ly fo r this pur­
pose.

Upper Or Lower S.B.
Choice of transmitt ing on upper o r lower I

sideband on any specific frequency was not :
planned for in this des ign but this fea ture '
could be incorporated by add ing a s.p.d .t. '
switch, an additional slug tuncd v.x.o. coil and
one more carrier crys tal which would need
to be something like 3 kc higher than th e one
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e a re proposing fo r this unit. Each crystal
ith its associated slug tuned coil wo uld be

n or out of the ci rcui t according to the swi tch
osition. Some arrangement might also be
onsidered for ma intainin g v.f.o. calibration
n a completed tr ansceiver as there would be
bout a 3 kc discrepancy of the carrier fre­
ueney between the upper a nd lower sideband
os itions.

Circuit Description
A brief gene ral description of the c ircuitry

ight be in order here. The carrier oscillator,
rst r.f, amplifier and the crystal filter are
witched from the transmit to receive mode
n this unit. This was done to reduce the
quipmentto the least number of components
ecessary for operation. In the tr ansmit mode,
he carrier osci llator drives the bases of the
wo balanced modu lator transistors in parallel
nd the audio is fed into the modulator
mitters in push pull . After one of the side­
ands is removed by the crys tal filter, the
ignal goes through two tr ansistor r .f. ampli­
ers before leaving th is sec tion of the equip­
ent. The second of these has an unusual

eature in that its base is gro unded through a
.0 1 capacitor. One r.I. amplifier d id not pro­
uee the output signal we wanted but two
unning wide open had too much gain so we
ttenuated the input signal to the second r.f,
me 60 % with thi s 0.01 capaci to r.
The transmitter aud io sys tem shows two

rages of amplifica tion but fo r the cheaper
w impedance dyn am ic microphones we are

ISing we have fou nd it advisable to bypass
he first stage. We left the two stages in the
lesign in case we might some ti me wish to use
. h igher grade of microphone which wo uld
ikely have less output than the lower priced
mits.
I In the receive mode, the crystal fil ter is
,rs t in the line-up followed by two stages of
If. a mplifica tion, a product detector and one
tage of audio amplification. Additional audio
.mpl ificat ion is connected exte rnally to this
.f. strip as described later.

Balanced Modulator
We have used a similar c irc uit before with

•. n.p. transistors resulting in reasonably good
serformance. However, upon switching to
he 2N364l n.p.n .'s fo r this ci rcui t we were
ible to achieve much better results. We are
.ble to achieve approximately 40 db of car­
ier bal ance with this arrangement and the
ralancc is stable enough to employ a fixed

ee page 110 for New Reader Service

balancing resistor once the correct size is
ascertained . One end of a 10K resistor is con­
nected to each base and the other end of each
resistor is left floating in the ini tial wir ing.
By selecting the base bias resistors ca refully
so that they a re within about I % o f each
other you will find that the modulator is al­
most balanced when first fired up, even with
ra ndom selection of the transisto rs.

The 200K balance potentiometer is con­
nected successively to each of the 10K resist­
ors and is adj usted fo r carrier balance and
left on the 10K that gives the best results. The
balance is so close that it usually requires a
pot resistance close to the full 200K. The
filter removes any carrier remaining so that
in the final output, the carrier is down some
60 db from the p.e .p. level.

In constructing the balanced modulator we
considered it best to select matched pairs of
components wherever we could as in the case
of the 0.0 I capaci to rs in the base ci rcuits and
the emi tter bypasses. Symmetrical layout was
also employed as much as possible.

The aluminum case shown in the picture
houses th is i.f. strip only and another case
o f similar size and construction is used to
conta in our receiver front end and the v.f.o.
as well as the mixers for con verting o ur 5250
kc s.s .b. signal to the 20 and 75 meter
bands. At some later date we plan to include
thi s all in the sa me housing.

Audio Power Amplifier
We have considered it advisable to design

all our equipment with negative grou nd due
to the fact that this arrangemen t makes it
compatible with a number of accessories
which might be used. This decision got us into
some extra work, however. when it came to
selecting a receiver audio strip. We like the
La fayette 9989038 I watt audio strip at its
$6.95 price and decided to alter it so it wo uld
be completely compatible with our syste m.
We replaced the first audio driver wit h a
n.p.n. and made other alterations as shown
in fig. 4. We mounted our audio boards in the
speaker cabinets. The cabinets must be met al ,
though and grounded to prevent any of our
transmitted r.f, fro m being picked up and
rectifi ed which results in speaker " talk back."

Wh il e we use a 2N337 here for the first
audio driver any n.p.n. wo uld work provided
it is supplied wit h the proper bias. One way
to check the bias is to measure the voltage
drop across the collec tor load resistor with
a v. t.v.m. (an ordinary v.o.m. will not do
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Fig. 5-A.v.c. r-c filter circuit. The input is picked
up from the c.I. a mpli fier in fig . 4 and points A
a nd B connect to the appropriate points in fig. 1
a s de scribed in the text. Point C above connects

to the d. circuit of the rec eiver section.

here ). If the d rop is about 2 volts, the trans­
istor is b iased about right.

Some experts in transistor circuitry might
notice that we usc a number of 0 . 1 capacitors
for coupling in o ur aud io signa l c ircu its
where as the usu al th ing is an elect rolytic of
something like 5 mf capacity, For com m uni­
cat ions work. we have fo und th e 0. 1 m f ade­
quate for a number of applications .

A.V.C.
W hile usin g our co mpleted equipment , we

found a tremendous variat ion in the level of
the received signals we had to deal with as we
were so metimes listen ing to a light plane
Ilying right overhead and at o ther times to a
weak signal from several hu ndred m iles d is­
tance. Hooked up in th e usual fashion we
occasionally found o ur speake r a lmost blow­
ing us out o f the shack so we worked up the
arran gement shown in fi g. 5 where a two o r
three hundred ohm I watt resistor was pl aced
in series with the 12 volt input line to the
aud io str ip. This reduced the input volt age to
abo ut 9 volt s. The bias on the driver trans­
istors was adjusted for m aximum sensitiv ity
at this supply vo ltage. T he input dropping
resistor is fo llowed by a 1000 mf capacitor
which is there for the purpose of filte ring o ut
any power supply hum wh ich might o therwise
en ter the audio strip when the transceiver is
used in the transmit mode. This capacito r al so
stab ilizes the input voltage over the aud io
envelope excursions from signals of reaso n­
able strength. Strong local signals, ho wever,
force the Class B aud io o utput stage to draw
co nsiderably more than normal current and
th is curre nt is reflected in an additi onal drop
ae ro" the input resisto r. This results in a
d rastic reduction o f th e overall sensi tivity of
th e audio channel and in effect acts as a sort

of a.v.c. to con trol the output level of I

speake r.
We used the system described above f

so me time with a fa ir degree of satisfactio
but subsequently attempted to improve t
idea in an effort to prevent overloading a
i.f. stages o n stro ng signals. The arrangerner
in fig. 5 connected to th e appropriate plae
in fig. 1 did the tr ick. By lift ing o ur transist
bias resistors for the r.f. and i.f. stages wher
they attached to the positive supply a t pain
A and B fi g. 1 and on the r.f. stage and co
nect ing them to the a.v.c. line, fig. 5,
ended up with a workable arrangemen t.
should be not iced here, th ough , that the bi:
resistors specifi ed in fig. I are th ose th at we
used without a.v.c, and the 33 K at A wi
have to be reduced about 25 % and the 30
at IJ will need to be reduced about 50%
restore normal bias conditions to these stag
with no signal input. T he 1000 mf capacin
at the aud io strip input p rovides a usab
attack and release time for this a.v.e. set up.

Th is a.v.c . system may be the simplest a
rangcment we have come across. It opera:
well enough for satisfactory cornmunicatio

Notes
A few notes of interest might fu in w

here. We do not recommend that all of t
under-the-board wiring be done by the etc
ing process unless co nsiderable work in t
line has been done. Ho wever the nega tive b
co uld be e tched to advan tage . We have
positive bus on o ur boa rds because we ha
found it advantageous to make wire conne
tions from each circuit to a central brass str
from which they can readily be unsolder
at an y time it might be necessary to check t
operat ion of any partic ular circu it.

The choke and 0.0 I filte r in th e mike inp
line arc not on the circuit board bu t a
mounted on the external chassis as close
possible to the mike input plug.

We ment ioned before in this article th
we had placed an 0.0 1 capacitor fro m ba!
to gro und in the o u tput transisto r ( trans m
mode). The value of this capacitor can I
va ried with the purpose in mind of operati r
the stage ncar maximum capacity whr
speaking just normally into the m icrophon
The transformer in th is stage is inclined 1

satu ra te with microphone inputs above no
m al level. While this, a t fi rst , m ight be th ougl
of as detrimental it actually tu rns out to I

[Continued on page 102)
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BY KEN SCHOFIELD,* WlRIL

M ANY of us have fl own into airports in
the States and have taxied by neatly painted
orange and white checkered buildi ngs with
interesting antenna arrays mounted nearby.
Of the number who have done this, it would
be safe to assume that 90% had no inkli ng of
what was in these buildings o r what part the
contents had to do with their safe arrival.

Enthused by the premise that amateur's
should be well rounded individu als, and to
enlighten those who bel ieve these buildings
to be overgrown checker boards, this article
on an Instrument Landing System is pre­
sented.

The Instrument Landing System is com­
monly referred to in short fo rm, as an ILS
and is a result of development work con­
ducted since 1928. Basicall y the ILS consists
of four complete, separately located facil­
ities, Localizer, Glide Slope, Middle Marker
and Outer Marker, the com bined use of
which provides guidance to ai rc raft for land­
ings during marginal weather conditions.
Some systems have other fac ility compone nts
such as. Compass Locators a t the Outer and
Middle Markers, DME (Distance Measuring
Equipment) co-located with the Glide Slope,
so it would be inaccurate to say that all ILS's
are the same. They do, however, produce the
same basic product, electronic guidance fo r
the landing of aircraft.

ILS Runway

Figure 1 shows a typical ILS runway, the
location of the various facilit ies comprising
the system, and a pictorial view of the radi­
a ted signals.

° 21 Forestdale Road, Paxton , Mass. 016 12.
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The Localizer facility is located at the fa
end of the ILS runway. The radiation fro
its antenna array gives horizontal guidance t
ai rcraft on an ILS approach. The transmi
ting equi pment consists of a v.h.f, 200 wa
transmiller in the 108-112 me range. sid
band generator, 90/ 150 c.p.s. motor alte
nator, modulator and driver. oscilla to r keye
and a hybrid unit. The above equipment i
usually provided in two complete sets to pr
vide standby eq uipment in case of failur
Other equipment at the Localizer are moni
tors, which sam ple the critical parameters 0

the rad iated signal, cause transfering 0

equipment when one set fails, or remove th
signa l from the ai r should any monitore
parameter fail to meet established standard

F igure 2 represents a simple block dia
gram of the Localizer equipment. The Local
izer antenna array consists of 4 pairs 0

Alford loops, arranged as shown in fig.
The center, o r carrier pair, is fed carrier plu
equal 90/ 150 C.p.s. sidebands (a.m .), an
radia te in an approximate circular pattern 0

uniform phase. The remaining antenna pair
rad iate 90/150 c. p.s. sideband energy an

•arc connected out of phase to produce a nu~

along the Localizer course. The radiatec
ene rgy from the sideband antenna s has uni,
form phase on one side of the course Iin~

and uniform, but opposite phase on the othei
side. The modulation recovered by an air­
c raft receiver is the algebra ic sum of the
modulat ion components of the sideband anc
carrier signa ls. One hundred and fifty e.p.s
will predominate to the right side of cente:
line, 90 c.p.s. to the left (fa cing the ap
proach end of the runway), and along the
center line, only carrier with equal 90/15(

See pag e 110 for New Reader ServiCE
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ig . I -Standard Characteristics and terminology of the Federal Aviation Administration for
nstrurnent landing svsterns (ILS). Distance A is typically 1000 feet with the transmitter building
ffset 300 feet from the runway ce nte r line. Distance B shows the u.h .f. glide slope transmitter
00 to 600 feet fro m the ce nter line of the runway. Dista nce C shows the touchdown point at
etween 750 and 1250 feet from the beginning of the runway (a bout 150;. of the runway length

ypically 7000 feet] ,
The Middle Marker has a 1300 cycle modulation keyed as alternate dots a nd dashes and is

ndicated by an amber light. The O ute r Marker is modulated at 400 cycles keyed a t two dashes
seco nd and is indicated by a purple light. The Outer Marker is located 4 to 7 miles from the

nd of the runway where the g lide slope intersects the procedure turn [minimum holding) altitude,
± 50 feet vertically. Ma rker transmitters are about 2 watts at 75 me. Compass locators in the
200 to 415 kc band s are install ed at most O ute r and Middle Markers. A 1020 cycle tone is
keyed with the fir st two lette rs of the ILS identification on the outer locator and the lost two
etters on the middle locato r. The distances marked by aster isks are suggested for clarity only

and are not FAA standards .

p.s. will be received, which provides an on
urse indication. Modulation of the carrier
equal 90/150 c.p.s, frequency is approx­

ately 20%. Voice modulation is available,
aking at 50% . Identifi cation is accorn­
ished with 1020 c.p.s. at 5 % .

Vertical Guidance

The vertical guidance portion of the Il.S
gnal is produced by the Glide Slope facility
ually located off to the side of the instru­
ent ru nway, 1000 or so fee t from the ap­
oaeh end. T here are several types of Glide
opes; the one to be described here is the
ull Reference type. The transmitters are
.h .f., operating betwee n 329-335 me, with a

wer output of approxi mately 9 watts. The
lide Slope transmitting equipment and

monitors are in two sets much the same as
the Localizer. Figu re 3 is a simplified block
diagram of a typical N ull Reference Glide
Slope facility.

T he 90/150 c.p.s, modulation of the car­
rier is accomplished by means of a mechani ­
cal modulator. maintaini ng a specific audio
phase relationship between the two modulat­
ing signals. Two signal outputs are provided,
carrier plus sideband energy. (a.m.), fed to
the carrier antenna. and sideband energy (no
carrier) fed to the sideband antenna. The 90
c.p.s. sideband components on both signals
are generated 180 degrees out of phase while
the 150 c.p.s. components are genera ted in
phase. T he Glide Slope antenna system con­
sists of two identical half wave dipoles
mounted 1/4 wavelength in front of a sereen
reflector. The sideband antenna is so located

ee pag e 11 0 for New Reade r Service
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~

Oet1letors Monitor .
Carr ier S8 Outpuh

Amplitude . Phase Control Unit I
To Rem ol.

Control Point

Transmitter Sideband Hybr id Motor Control
Aufomatic
Tran. r. rGlnl rotor Unit Altlmotor Un it Unit90/ 1' OC t .

I I All U,ih Tro, ml tterAll iJnits

Modulation ' _ Modulatot" Audio I Oscillator Filament Plot .
Br idQIl I Oriver I Klyer R~.,_ R?ulator

P. P .

Fig. 2-Simplified block diag ram of a localizer facility in o n Instru ment landing System
ope ra ted by the FAA. The ante nna system, a s explai ned in the te xt, consists of fou r pai rs of

Alford loops.

in height above ground as to produce its first
null (vertical radiation pattern) at the G lide
Slope angle (2 \1.\ -3 degrees). The carrier an­
tenna is located at 1/ 2 the height of the side­
band antenna and produces in its fi rst lobe a
maximum ampli tude (vertical rad iat ion pat­
tern). at th e same Glide Slope angle. The
aircraft receiver on the Glide Slope will re­
ceive only the signal radiated from the carrier
antenna. and when above or below the G li de
Slope will receive combined signals from the
carrier and sideband antennas. When above
the G lide Slope th e 90 c.p.s. components of

the signals add and the 150 c.p.s. subtrac
Below the Glide Slope the 150 c.p.s. co
ponents add and the 90 subtract. F igure
shows a typical Glide Slope vertical rad iatio
pattern illustrating the relati ve phase relati o
ships between the carrier and sideba n
energy

Outer and Middle Markers
The Outer Marker is located about 4.

miles from the approach end of the ILS ru
way while the Middle Marker is approx
mately 3500 feet. T he Outer and Middl

•a ce-rtee
nt.nno

rPhoSo;
To 5 8

Antenna

~ Pncso- r
so ees / ,/ I

Modulator I lDetectors I A

90· 90· I 5 4 .7 •
~4 7"

Cross Cross I Antenna
Modulat or Modulator I '\ BddOZBridQe --y Control I 54 .7- ) ;"" 7 -

90 270- -= J . 180- '\

Moni t or s
vcrtece ~~
ReQulotor 150 cps ~

MOdulot or

I
o· 9 0·

To Remote
Cont rol Point Power OiY;der

90·Aut omatic
Control Vol ta; e 1Tra nsfer Transmitter

u ni t Unit Re oulator 547 4.7-

54 4 7 -
. 18 0 -

Fig . 3-Simplified block diagram of a Glide Slope faci lity in on Instrum ent landing System .
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Fig. 4-Vertical radiation pattern of a Null Reference Glide Slope with a 3 ° angle, showing

the relative phase of the modulation components.

arkers arc elec tr ically sim ilar with the
ccprion of mod ulat ion frequency and
mtification. Crysta l controlled 75 mc trans­
ttc rs with an output of approxi mately 2
uts arc u tilized . Ident ification on the O M
a 400 c.p.s, tone in continuous dashes and

the M M it is a 1300 c.p.s, dot-dash tone.
ie Marker transmitt ing antenna consists
a 2 clement collinear 1/2 wave radiator

d at the center and located 1/4 wavelength
eve a counterpoise. Mo nito ring of both
ci lities is accom plished by detecting a po r­
n of the transmitt ed signal and feeding the

suit ing audio com ponent. via control line.
the control point. Bo th modulation and r.f.
el arc monitored parameters.

Fail-Safe

The sta tus of eac h fac ility of the ILS is
onitored at the con trol poin t. Should an
arm, transfer or shutdown occur on anv of

IC facilities it is immediately indicated by
ed lights and sounding buzzers. The moni­
JrS a t the Localizer and G lide Slope are
esigned to be fail -safe. When mon itoring
m its arc exceeded. automatic tra nsfer is
iiriated by the monitor and the standby
quipment is placed into service. Should the
ro nito r not "be happy'" with the signal para­
ie tc rs bei ng transm itted by the standby
qui pment the facility will be shut down.
III th is can occur within a matter o f seconds
nd reflects the safety built into the system.

As a pi lot proceeds inbound 10 the airport .

he would inte rcept the Locali zer o n course
signal approximately 10 to 15 miles from
the runway. indicated by the centering of the
left- r ight needle on the instrument pa nel of
the aircraft. At this po int in the approach.
the ai rc raft would be at an alt itude which
would be below the G lide Slope o n course
signa l and the up-down needle would be in­
dicating a fly up condition . The centering of
the updown needle would indicate to the pilot
that he is on course on the G lide Slope. On
passing over the Outer Marker an audio and
visual s ignal is received in the aircraft. From-the Oute r Ma rker o n. the pilot keeps the up-
down. left-righ t need les centered to stay on
course, vertically and ho rizontally and the
aircraft would be lined up with the runway
and descendi ng at a ra te determi ned by the
G lide Slope ang le. Over the Middle Marker
an aural and visual signal is again received.
At this po int the p ilot should have visual
contact with the runway o r approach light
svstcm,

The civil ILS facili ties througho ut the
United States arc mai ntai ned bv the Federal

•

Avi at ion Administrati on. The import ance of
safety in the operation of th is equi pme nt
cannot be overemphasized It is built into the
equipment and is a 24 hour a day. 3(,5 day
a year concern of the FAA perso nnel man­
agi ng and ma intaining it.

T here arc approxi ma tely 2(,4 ILS systems
insta lled in the U nited States. The next time
you land. look around. chances are one will
be the re. Yo u'lI know where. and whv. •

•
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BY RICK LITfLEFIELD.·
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(1 4 Main Street Durham. New Hampshire 03824

accomplished for the masI part by Ci,
this case a 2700 mf 25-volt electrolytic. I

The next step is the regulator circu
Trans istors 0 1 and 0 , form a Darling
pair con trolled by a 13.5-volt zener dio
T he zener p rovides a reference voltage f
0 ,. which in turn controls the series re
latin g action of 0 ,. Since the comb ini
emitte r to base voltage drop across 0 1 a
0 , ;s equal to abou t 1.5 volts. a 13.5-v
zene r is necessary fo r a supply outpu t
I 2 volts. Resistor R , sets the zener curre,
with in the correc l ope ra ting ran ge. and (
eliminates any a.c th at may appear acro
the zener. Resistor R, se rves as a hleed
load fo r the supply output, and C , elimi
a les the danger of h igh frequency oscill

llion in the regul ator. Fuse F , helps
protect the circuit from overload.

Construction of this circuit is by
means c ritical, and it can be tailored to
vour own particular needs. Mine h as be
o pe ra ting for months in breadboard forri
However. I eventually plan to rebuild
on an aluminum chassis. Also. it could b
buill into an existing piece of equipmel
o r designed into a new project. The on
importa nt considera tion is that 0 , be prr
vided with a good heat sin k. With a mic
chassis mounting kit and a dab of silico
grease. any aluminum chassis wi1l serve ,
an adequate heal d issipator.

A ga in. this litt le circuit has produce
excellen t results for me. It s reliability an
po tentially compact dimensions are we
worth considering if yo u wish to power
fixed- mobile 12 volt p iece of solid stat
eq u ipment. I

to •

12 .

C,
.00'

R,
I '

• C,
2 1(,0

" , t---;
c, •
10".

Fig. 1 - Circu it of a 12 volt requlated
power supply for o perating sol id state
equipment. Trans istor Q , m us t have a
heat sink , if only the meta l ch assis. A ll
capacitors are in mf and bo th resistors
are V, watt.

THIS power supply is intended for those
o f you who . like myself, bu ild solid <tate
transrnitrcrs and receivers for either home.
mobile. or portable use. Although ori ginal­
ly designed 10 o pe ra te a homebrew 7-walt
six-mete r transce iver. it also serves as a
voltage source for bench p rojects in my
apa rtment sized m ini-l ab. It p rovides 12
volts of clean . well regulated d .c . under
continuous 600 rna service and will deliver
up to I amp under inte rm itte nt cond o

The circuit begins with T ,. wh ich can
be any 12.6 volt filament transformer with
a current ratin g of 2.5 amps or grea ter .
Transformer T , feeds into the bridge recti-

•
fi c r configuration C R ,-CR ,. Filtering is

to

CR"CR"CR"CR , -lN4721 or IN4719
CRl - 1N964 zener d iode.
T, - 12.6 volts at 3 amps .
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37 W n h ington Street. Melrose, M a ss. 02176
Telephone: (617) 662·7700 TWX: 617-665·5032

See your favorite dearer, or write di rectly to factory for com ple te specifica tion s and description.

on all bands. AM - 300 Walls minimum. CW, RTTY
- 600 Walls minimum. 0 Orive Requirements, 20
to 200 Watts, PEP, adjustable. 0 Output Impedance,
40 to 60 Ohms (minimum). 0 Power Supply, Buill-in,
sol id-s ta te design. 115 VAC. or 230 VAC. Draws 15
amperes maximum at 230V. 0 Tubes and Semicon­
ductors, Two 8122 ceramic tetrode output tubes,
plus 13 semiconductors. 0 Fully metered, safety
engineered.
PLUS, ALC provisions, internal dummy exciter load,
full-access front and rear panel design, and t ime de­
day, plate overload, plate power and antenna relays.

AMATEUR NET PRICE: $685.00

NATlONAL RADIO COMPANY, INC.
NRCI

e NCL-2000 is desk-top dynamite in the form of
2000-Watt 5-band li near amplifier. If you want

gh effic iency, superb li nearity, operator-oriented
sign, and contest-winning punch in a pile-up, the
L-2oo0 is your kind of linear. NRCI reliabil ity
gineering also assures that there's no need to
tune with every frequency shift. Turn on the legal
it in this beautiful package.
Frequency Range, 80, 40, 20, 15 and 10 meter

nds, with significant band-edge overlap for MARS
rv ice, 0 Input Power, SSB - 1000 Walls aver­
e, 2000 Walls PEP. AM, CW, RTTY - 1000 Walls.
Output Power, SSB - 1300 Walls PEP minimum

I

International Marketing through: Ad. Auriem a, Inc., 85 Broad Street, New York" N ew York 10<>0<1
1969, National Radio Company. Inc.
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Part XI

BY CAP TAIN PAUL H . LEE.* W3JM

The effects of earth on the efficiency of radiation and the vertical pattern
to be expected from a vertical antenna are often misunderstood or are no
understood or are not understood at all. In this installment, the autho
discusses these effects in two phases. The first deals with the earth near th
antenna and the need for a good ground system. The second is the effec
of the earth in the reflection zone on the shape of the vertical pattern

IIESE a rticles ha ve brought m uch ma il.
most of which has been from reade rs in ter­
ested in usi ng ver tical antennas on 75 or 160
meters. The recent power increases author­
ized o n 160 meters. plus the increased ava il­
ability of s.s.b. equipment for that hand.
ha ve just about do ubled its " populat io n"
duri ng the p ast six months. lIeca use of space
restrictions. most of the stations on tha t nand
arc using verticals of one form o r another.
There has also been some mail from a ma­
te u rs o n 10. IS. 20 a nd 40 meters for DX
contac ts . O ne of these amateurs announced
that he had made the di scove ry that the cou ld
J une a nd o perate a hal f wave vertical wi th­
ou t a ground system. driving it either by a
pa ra llel tuned tank or an "L" network
whose lower end is grounded. H e claimed
tha t since a thermocouple ammeter in the

" 5 ~ ()9 Bangor Dr., Kensington, Maryland 20795 .

- -, <,

/ <,

0' \ · · ·0...1,.... / <, c.... '!.,· F o.
• , -o' .. - •- 'I "- s

/ .... \
f - "-f "- , \

I - - '" \ \f -, ,
I - • \ \

\'"
,

I
,

\..... . S \ \
f I \
I ~ . \ \ \ I

'V ,

Fig. 99 - Current distribut ion along a quarter
wove vertical and flow of rJ. currents into the

ground.
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grou nd lead showed no current. he COl-
d ispense with the grou nd system a nd its loss
He sta ted that a lthough this series had so I
covered the current fed a ntennas very \ '\0 '

1 should now "discover the new world of t
half wave vertical with no ground syste n
Actually. he was voicing a popular misc
cept ion about grou nd systems a nd the ne
fo r them . This mo ved me to write th is p:
of the series. to present a rather complicat
SUbject in as clear and simple a fashion
possible.

There arc two areas of interest when 0

studies the elTect of the eart h o n radi at i
from vertica l a ntennas. O ne of these is t
a rea immediate ly beneath and surroundi
the antenna. and the losses which oc
therein which m ake a ground system nee
sary. The other area is that of the reflect]
zone. or as it is called hv those of us in t
business, " the F resnel Z one ." 1 sha ll d isct
the close-in area and grou nd systems fi rs t.

Ear+h Conduc Ivity

There have been many stud ies made a
many papers written o n the subjec t of ea
currents a nd groun d systems a nd the ir cffe
on a ntenna rad ia tion e ffic iency. G. H . Bro w
whom we have met before in this series, p<
formed an excellent anal ysis and confirmed
by practical cxperiments.t">" R. C. H il

·WBrown. G . H., "The Phase a nd Magnitude
Earth Currents Near Rad io Transmitting A
tcnnas" , Proc. of IRE , Fen. 1935, p. 168.
hO Brown, G. H. et al, "Ground Systems as
Factor in Antenna Efficiency". Proc, of IR
June 1937. p. 753 .

See page 110 for New Reader Servi
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Fig . 1DO-Equivalent circuit af fig, 99. The radia ­
tion resistance is RA, conductor losses RL, and

. the effective ground resistance is RE.

It m ay be seen that depth of penetrat ion is
also inversely dependent o n frcq uency.

The permittivity'" o f the ea rth as a dielec­
tric also has an effect. Below about 2 mc it is
not important, but at the higher frequ encies it
becomes increasingly impo rtant in consider­
ing the earth's role as a re fl ector. Generally.
h igher permitt ivity is associa ted wit h higher
conductivity, and th erefor th e effect of earth
is usually spoken o f as depending o n its
conductivity.

In the fi rst a rea of inte rest , th at ncar th e
ver tical anten na. the ea rth acts as a return
path fo r the flow of r.f. curren ts. Let us con­
side r first the case of th e q uarter wave ve r­
tical antenna , cu rre nt fed a t its base. F igure
99 shows the current distribution along the
antenna, and the fl ow o f r.f. curren ts into the
ground. The cu rre nt in th e anten na induces
charges in the earth su rroundi ng it. which
give rise to the ci rcula ting current which fl ows
back to the genera tor. This fl ow of c urrent is
at a depth o f penetration which. as men­
tioned above , depends o n frequency and o n
ground conduct ivity· decreasing as hoth in-

~I Perm i tt i vi t y it the property possessed by a
material to permit an electric force fie ld to be
set up in it with greate r or lesser effectivene ss.
If a material has a high permittivity an elec tric
field will produce more effec t in it than it would
in a materi al o f low permitti vity.
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3HRH, a well known radio engineer in his
n country, wrote a very fine paper on the

bject covered by this Part."! The matter is
o covered quite thoroughly in technical
cuments o f the International Radio Con­
Itative Com m ittee (C.C. I. R.) o f the Inter­
tional Telecommunications U nion (I.T.U.),
neva, Switzetland.r"
All materials arc conductors of electricity.
me are very much better than others, and
me are very much poorer th an o thers. The
ter a rc sometimes called insula tors. The
rth is a cond uctor, and o ne m ay fi nd

Itrerent levels o f ability to cond uct for th e
rious geological types o f earth surface.
hcn cu rrent flows in the earth's su rface, the

" II-known "ski n effec t" occ urs.
Radio engineers who deal in h .f. and v.h.f.

ork have to take this "skin effect" into
nsiderat ion on the design of conductors
d inductors. Simply sta ted. the current tends
concentrate near the conductor's surface.

th the depth o f penetration being less at
uhcr frequencies. Usually, conductors a rc

a homogeneo us nature, Ho wever. th e
rth is not homogeneous. bei ng made up of
rious geological layers. It has been found.
r example, th at v.l.f. a nd e.l.f. waves pro­
gate very well th rough certain types of
ological fo rmations, whi le they are rapidly
enuated by o thers. At freq uencies of 2 mc
more- of thc current will flow in the upper
'cr of soi l o f good conduct ivity, ra th er
.0 through underleyins stra ta .
Depth of penetration is a function o f the
nducti vity, a nd it is greater fo r poorer con­
ctivities. T he fo llowing table shows depth
penetrat ion.P

'ill s, R. C. "The G round Beneath Us", RSGB
Iletin, June 1966, p. 375.
Determination of the Electrica l Characte ris­
of the Surface o f the Earth", Documents o f
IXth Plenary Assembly. Los Angeles. 1959,

I. til -Reports, Report No. 139, p. 267.
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and losses around a half wa ve vertical a
tenna whose base is close to ea rth is shown
fig. 103 . Brown determined experime ntally
that th e region of m aximum curre nt and I
occu rs at a d istance of about 0.35 wavelengt
f rom the base of th e ante nna. There is ze
loss at the base of th e a ntenna itse lf, in:
m uch as there is no base cur re nt because t
antenna is fed a t a c urre nt node. A th erm
couple am mete r in th e ground lead a t t
point wi ll read zero. However, don 't be d
ceived by this phenomenon , beca use a th
mocouple ammete r in the antenna lead w
also read zero.

Fig. 102-Current distribution along a half wave
vertical antenna and the flow of r.I. currents to

ground of a halfwave antenna.

crease. T he effect of thi s can be represen ted
schematically by the ser ies circui t of fi g. 100.
wh ich shows r.f. power being d issipated in
th e se veral resistive elements of th e circuit.
which are the ra d iation resistance. R A. th e
o hmic conductor losses, RL, and th e effec­
tive earth o r ground resistance, RE.

The standa rd pract ice is to m ake the rad­
iat ion resistance as high as possi ble while
making losses as lo w as possible, thus giv ing
the highest effic iency. O hm ic losses ca n be
kept low by proper design of inductances and
usc of low loss capacitors . Earth resistance.
o n the o ther hand , is something which is in­
herent to o ne's location, and unless o ne
wishes to mo ve th e home and fa mily to a new
location, chosen o n th e basis o f earth re­
sistance, o ne has to live with it as it happens
to be and make th e best of it.

There is something o ne ca n do to make
the best of it- and that is to reduce th e ea rth
losses by the use of a grou nd system . Brown
determined the dis tribution of earth curre nts
and ear th losses both analytica lly and ex per­
imentall y."'.RI T he distribution around a
q ua rte r wave vertica l antenna is shown in fig .
I 0 I. It may be seen that th e curre nt a nd the
losses a re h ighest in the region of grea test
cu rre nt density wh ich is close to th e base of
the ante nna, as would be ex pected .

Half Wave Antennas
The current d istribution o n a half wave

antenna, and th e now of currents into th e
ground from it, a re shown in fig. 102. T he
se r ies c ircuit sc hematic of fig. 100 applies in
this case also. Here agai n it is necessa ry to
keep the earth losses and o hmic losses as low
as possible. The distribution of earth currents

40 • CO • April, 1969

Efficiency Versus Earth
Figure 104 shows the va ria tions in a

tenna ra dia tion efficiency over eart h. for se
eral values of effective earth resistan ce a t
va rious ante nna heights (le ngths of ve rtic
rad iator). It m ay be seen fro m th is fig u re th
with low effec tive earth resistance pro vid
by a good ground system, the short vert ic
rad iator (o ne eighth wave o r so) , ca n be qui
efficient. It may also be seen th at for a giv
effective earth res istance the effic iency d
pends o n the a ntenna's rad iation resistan
which fo r a sho rt a nte nna is less than th at
a tall antenna . T here is not too much difT
ence between a hal f wave and a quart
wave ante nna pro vided th at th e effecti
earth resistance is low. T here is co ns idera
d iffe rence between ante nnas' of varia
heights whe n effective earth resistance
high. T his set of curves very effec tively sho
th at low effective ea rth resistance provid
by a good grou nd sys tem is a n absolt
necessity fo r vertical a ntennas of any heig
if good radi ation effic iency is desired.

T he correspondent's cla im that o ne do
not need a grou nd system under a half wa
vertica l rad iator is true only if he is con te
to throwaway from 40 10 80 per cent of I
radiated power i ll th e form of earth loss
He stated, "T he ZL's call m e. when I use
hal f wave vert ical !" T his is not su rpris ing. '
vie w of the fact th at the hal f wave's ve rtic
pattern has a lo wer m ain lobe angle th an
quarter wave would have, a nd lower tha
th at of th e usual horizontal Yagi array. HO\
ever, he would hit th e ZL's even harder if I
would put in a ground system . Of course, tl
hal f wave ver tical antenna is not depende
o n a ground plane, ho wever lossy or efficier
fo r the condi tion of resonance , si nce it
resonant in itself because o f its half wa i
length . However, it is dependent on a grour

See page 110 for New Reader Servi,
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where: E8 is the resultant field at a distant point,
Eo is the field at the same point, in free
space,
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the losses down. In the case of the half wave
radiator, however, there need be no larger
number close-in, because the current density
in that region is low. Instead, there should be
a large number as long as possible, preferably
a half wave long. for lowest losses and
greatest efficiency, bearing in mind that the
region of greatest current density occu rs from
about 0. 35 wavelengths from the antcnna on
out to further di stances.

Since not everyone has enough property
for such long radials, it could actually turn
out that a quarter wave antenna with a large
number of short radials might be more effici­
ent, although its angle of main lobe radiation
would be higher. If one were fortunate
enough to be located on a body of water, with
its inherent high conductivity, one would
indeed have a very fine site for an antenna of
any height, with a low loss ground plane.

Fresnel Zone
The second area of earth influence is that

of the reflection zone, or " F resnel Zone."
Here again the earth conductivity plays a
part , although not such a great one as it does
in the launching of the wave in the immediate
area of the antenna. In pract ice, all antennas
must be installed at so me finite distance
above ground. or with base on the ground.
Therefor their vertical radiation patterns are
always influenced by the earth, and never,
never conform to the patterns for "free
space" conditions. The signal radiated at any
angle is the vector sum of the direct ray and
the reflected ray. Consider fig . 106, wherein
a dipole is located at a d istance " above
ground. For horizontal polarization:

Fig. 103-Distribution of earth losses plotted
against distance, in wavelengths, fro m the an­

te nna base.

,

Lee, P. H., "Vertical Antennas-Part I", CQ,
ne 1968, p, J6.

e lor its efficiency 01 radiation, as is any
ical antenna, Actually, the 5/8 >- vertical
etter than the half wave vertical from the
dpoints of low angle radiat ion and feed
t impedance.

The Ground Plane

ow does the ground plane function?
at should be its configuration? To answer
se questions, one should look back at fig.
and 102, which show the necessity for a
rn path to the base of the antenn a, and at

100, which shows the etfective series
uit. Since the currents have to flow from
points in thc earth surface to a common
tral point (base of the antenna), it natu­
y follows that a radial configu ration of
ducto rs is required. Remembering what

. previously sa id about the depth of pene­
io n of ea rth currents heing inversly pro­
tional to frequency, and recalli ng that
.es in the earth increase with freq uency, it
lows that the rad ial wi res should be buried
se to the surface, for h.f. work. In case of
wn or other sodded area, let them be jus t

ow the level of the sod , at two or three
hes depth. One of the half-round lawn
er blades, with a long handle, is idea l for
king a slot in sod. By moving the handle
rally as one steps on the blade, the slot may
opened and the sod pushed aside for an
h or so, and the wire dropped or pushed in­
it with a narrow stick of wood. The wire
uld bc at least numher 16 in size. Belden
. 8012, # 16 tinned copper. in 1000 foot
Is, makes excellent ground rad ial wire. This
antity will make 25 radials of average
gth of 40 feet.
How many rad ia ls are required? Reference
uld be made to fig . 9 & 10 of Part IS' to

te the effect of va ry ing the number and
gth of radials. Refering to fi g, 104. a
und system of at Icast 120 radials a half
ve long would be required to give an effcc­
e earth resi sta nce of from 2 to 5 ohms. In

case of a short radiator, it is more impor­
t to have a large number close in. as

b wn in fig. 105. If the configuration of
le's property limits the length of radials in
particular direction. a larger number of
ials should be laid down whe re they have
be short than where they can be

ger, to improve the return path fo r the
rth currents in the "short" sec to r. to keep

.e page 110 for New Reader Service April , 1969 • CO • 41
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there is a critica l a ngle a t which the rellect-
wave is tota lly plane polarized . In the ca
of radio waves and the earth's surface. it
the horizontal component which is reflec t
at the c ritical a ngle. and the vertical cor
ponent which is reflected or suppressed. S
fig. 107. If the earth were a perfect diel
tric, the cri tical a ngle would be IS ' above t
horizonta l. H owe ve r, it is not a pe rf
dielectric nor is it a perfect reflector, a
e ne rgy will he lost at the rell ecti on po int in
the earth . The ground refl ec tion cocffic ie
a nd the Brewster Angle w ill the refore va
with ground cond uc tivity.

F igure 108 shows the phase a nd am p li tu
of the ground rellectio n coefficient for varyi
angles of incidence of a vert ically polariz
wave. The curves for higher frequencies m
be ta ke n 10 represent the tre nd for poo
conductivity a t the lower frequencies. Fig,
109 shows the same thing for a horizonra-pola r ized wave. The fo llowi ng relations
a pplies:

Wh at do these c urves show us? We c
easily sec th at there is a "suck-i n" o r a ll
uation o f the lo w a ngle rad ia tio n from-
vertical a nte nna, plus a la rge p hase shift
the refl ection point for very low angles
incidence. O n the othe r hand. with the h,
izontal antenna the re is very low a ttcnuati
at the rellection point. but there is aim
180' phase shift at all angles of inciden
This tells us the n that the horizontal anteor
to have any good low angle radiation. m
be located at considerable he ight above t
ea rth (at least a hal f wavelength and pref
ably h igher) to eq ua l the low a ngle perf
m anee of the ve rtical. T his fac t, coupled w
mechanica l a nd struc tura l cons idc ra tic
plus those of ava ila ble space, ma ke the v
tica l a n ideal choice for the th ree low han
40, 75 a nd 160 meters. The re is anot
benefit to be gained , also. a nd th at is the f
that wit h a good grou nd plane and a qua rj
wave antenna whose maximum current is l
the base of the antenna. the rays that accou
for most of the radia tion from the antcn'
em anate from its lower portion of hi1
('II " "t'· t l' rf t J-) • "C I;" :it,·, '0 " ... "i ~ !
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8 is the angle of elevation of the point,
and
h is the height of the center of the dipole
above ground in wavelengths.

These two equations arc of the same basic
form, the di tTerenee between them being that
in the case of horizontal polarization the
wave is reflected with a phase sh ift of 180 '
a t the reflection poi nt. a nd with ve rtica l pola r­
ization there is zero phase sh ift. This is only
with a perfectly conducting reflecting plane.
which is never the case in actual practice.
a lthough sea wate r a pproaches it.

In the " real life" case. with a n im perfectly
conducting earth. there is a n etTect called the
" Brewster Effect." named after a n English-
physic ist. Sir D avid Brewste r. who inves-
t iga ted certain optical pro pe rties of reflecting
p la nes as related to polarization of incident
light waves. Using no n-polarized light.
Brewste r fou nd that it was partially reflec ted
and pa rtially refracted a t a plane surface.
such as the surface between a ir a nd glass.
(You sno rkel fis herma n ma y be aware o f
th is effect as yo u look upward from helow the
surface of the water.) H e disco vered tha t

Fig. l04-Efficiency of radiation for antennas
of different heights over various values of ea rth

•resistance .

-. •
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f. Do not cross radials or tie their distant
ends together. This avoids circulating currents
which could cause loss.

g. If a Gamma Match type of feed is used
with a grounded tower. the connection be­
tween tuning uni t and tower sho uld be heavy
because it will have to carry considerable
curre nt if the feed point resis ta nce is low.

h. Rad ials should be buried about 2 or 3
inches, just enough to ge t them un der the sad
for protection.

Summary

In closing. let me rela te some personal
experience. When I started operation at this
location in 1959. I installed 8 rad ials o f # 9
alumi num wire. and several years later added
8 more. In the intervening years the alumi­
num has gradually corroded and been ea ten
away. and recentl y I was not sure how much

Fig . 106-Relotionship between the d ire ct and
reflected wave fro m a dipole located a finite dis­

tance above ground.

ereby incurring less loss than if they were
fall a t some distant points beyond the con-

01 of the sta tion owner. In fac t, if one were
assume that the center of radia tion of the

uarter wave vertical is a t a very small di s­
ncc above ground. for the sake of the form ­

las and curves above, the results would not
e very far from reality as far as the vertical
a lte rn shape is concerned . There would bc
orne suck-in a t low angles, which would
epcnd to a great extent on the excellence of
he ground plane itsclf. With a computer one
an actua lly compute the vertical plane pat­
rns from antennas of various heights. taking

nto account the va rious ground conduct­
ities which exist in different areas of the

ountry.
This might all be sum med up by saying

hat ground systems an' ,'cry important, and
hat the conduct ivity of the earth itself is a lso

vital factor in a ntenna efficiency. The fol­
wing po ints sho uld be observed. when in­

tailing a vertical radi ator:
a. Insta ll as man y radials as possible, as

ong as possible. in yo ur ground system.
b. A short radi ator can be qui te efficien t

f ground radials arc of sufficient number and
cngth to keep earth losses low.

c. If you usc a halfwave or 5/8 wave
adiator. usc rad ials of a t least one half wave
ength, if possible. to keep earth losses low
nd to enable yo u to realize the fu ll benefit
f the added height and its increased low
ogle radiated tichJ."' I . ~:! . ~ .-1

d. Rad ials should be at least # 16 copper
vire, and should be brazed or soldered to a
opper strap of 2" by 1/1 6" size around the
ase o f the ante nna . If the antenna can be
cated on top o f a sheet of copper o r ex­
andcd coppe r sc reen. about two o r three
eet sq ua re. th is is ideal as a tie po int for the
ad ia ls.

e. Soft o r hard solder may be used . If it is
iscd, a ll soldered joints should be coated
vith a n aspha lt paint o r compound to pre­
'ent them from corrodi ng when buried .
sphalt roo fing ccme nt o r tile cement. when
eated to make it more flu id . is ideal for this.

soldering torch should be used for solder­
ng. Do not rely on the lim ited heat from a
.olde ring iron. Brazing o r silve r solde r is
lest.

,}" H F Vertical Plane Patterns of Monopoles and
levated Vertical Dipoles With and Witheut
xtended Ground Systems", Naval Electronics
ab oratory Cell/a Report 1567. 25 June 1968.

Fig , 107- Rela tio nship between the refl ected
a nd refra cted rays . The polarizations are shown

for each roy.
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Fig . 10a(AI- Amplitude of the ground refl ection
coefficient for va rious angles of incidence of dif­
fe rent frequencies, (B) Pha se angle for various
angles of incidence at different frequencies , Both
plots are for a vertica lly polarized wave. For

good ea rth conductivity:

Fig . 109(A)-Amplitude of the ground reflectio
coeff icient for various angles of incidence at di
ferent f requencies for horizontally polarize
waves. (BI Phase angle for va rious angles
incidence at diffe rent f requencies for hori zon
ta lly pola rized waves for good eo rth conductivit

a = 12 X 10- 11 e.m.u.

a nd .=15.

can be qui te ctlic icnt when earth losses ar
kept low.

ground sys tem I actually had left. Not wish­
ing to dig it up to fi nd out, I bought 1000
fee t of # 16 copper and proceeded to install
50 new radials. of varying lengths from 35 to
80 feet. at interva ls of about 7° around the
Mark IV Antenna ." : I had been working on
160 meters with the old system with fair
results. but was not satisfied with sign a l
strengths from the more distant stations.
There had seemed to be some loss in the
system. Upon tying in the new radia ls- I noted
an immediate impro vement in signal
strengths. both o n receivi ng and transmiu ­
ing, especia ll y with the stations in more dis­
tant areas. The improvement was of the
order of three or four S-points. By the time
this is in print . I will have added a nother 24
radials to the system. making the total 50. to
reduce the ea rth losses even further. An elec­
tricall y short an tenna . which th is one is
(about 0. 16 wavelengths tall on 160 meters).

S"Lee, P. H., "JIl ark IV OX Antenna", CQ, Feb.
1967, p. 60.

Correction
We regret a n error in Part IV of this series

in the September 1968 issue. In Figure 32
page 42, the designations of the two cu rve
(resistance and reactance) were inadvcrtcnrl
reversed. However, th is docs 110/ make th
numerical values for mutual impedance USC l

in Parts VIII and IX incorrect. The value
used in the exa mples were taken from cor
rcc tly labelled o riginal.

(To be continued)

ANNOll, 'CE:\IENT
Next month we conclude th is twelve part
series, " Vert ical Antennas," by Captai n
Pa ul H. Lee. If you have missed any part
of this series a nd wish to obtai n earlier
installments. write to: CQ Circulation
Depart ment, 14 Vandervenler Avenue,
Port Washington, New York 11050. Issues
published d uring 1968 a rc priced at S1.00
each and 75c for those pu blished in 1969 .

T hese prices include postage.

,
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A NEW CONCEPT IN ITS EXCITING
BEAM ANTENNA PROGRAM

816 679·3 127
213 477-6701
71 4 772·9200

CAll DIR ECT . . . USE AUA COD E

Basic package No. HR-1

°Tristao CZ·337 New concept 40 ft.
crank-up towerw/mast
CDR TR-44 rotator
100 ft . RG·58 A/ U Coax
100 ft. Control cable
Complete wit h one of t he following:

Hy-Gain TH·3 Jr. antenna $325.00
Hy-Gain TH·2 Mk 3 antenna $325.00
Hy-Gain DB 10·15A antenna $325.00
Hy-Gain 203BA antenna $330,00
Hy-Gain TH·3 Mk 3 antenna $375.00
A savings of approximately $70.00

Butler, Missouri, 64 730
11240 W. Olympic, Los Angeles, Calif.. 90064
931 N. Euclid, Anaheim, Ca lif. , 92801

Any knowledgeable DX'er will tell
you the secret is in the antenna. For
over a year Henry Rad io has provid­
ed an exciting beam antenna pack­
age program allowing the average
amateur to own an efficient, and
unbelievably economical antenna
package . . . pre-engineered, pre­
matched and pre-packaged to sui t
his pocketbook and requirements.
NOW! This world famous antenna
program moves forward. NOW!
You can have the antenna of your
choice at the same incred ible saving.

Basic package No. HR-2 Basic package No. HR-3
°Tristao CZ-454 New Concept 60 ft. °Tristao CZ-454 New Concept 60 ft.
crank-up tower w/mast crank-up towerw/ mast
CDR TR-44 rotator CDR Ham- M rotator
100 ft . RG·58 A/U Coax 100 ft. RG· 8/U Coax
100 ft. Control cable 100 ft. Control cable

Complete with one of t he following: Com plete with one of the followi ng:
Hy-Gain TH·3 Jr. antenna $480.00 Hy-Gain TH·3 Mk 3 antenna $560.00
Hy-Gain TH·2 Mk 3 antenna $480.00 Hy·Gain 204 BA antenna $565.00
Hy·Gain DB 10·15A antenna $480.00 Hy·Gain 402 BA antenna $575.00
Hy·Gain 203BA antenna $485.00 Hy·Gain TH·6 DXX antenna $590.00
Hy-Gain TH·3 Mk 3 antenna $520.00 Hy-Galn DB·24B antenna $620.00
A savings of approximately $90.00 A savings of approximately $120.00

° Free standing t ower $10.00 extra

All complete packages are priced Ireight prepaid to your door in the continental
U.s.A. Substitutions may be made . . . write for prices. And remember, you can
buy on time. You can trade your used transmitter or receiver. You can rely on
Henry Radio to supply the fines t equipment and the best vslue.

.J.
-a
~

._--~-
•

••

"World's Largest Distributor o f Amateur Radio Equipment"
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B Y M AR SHALL LINCOLN,* W7DQS
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There is nothing to be found under "repeaters" in Part 97 of the FCC reg
lations but operation of a transmitter from a remote control point is cover
in 97.41 . Here are some answers to questions about repeater operation
supplied by Ben F. Wap/e, FCC Secretary.

5 our repeater sta tion legal?"
It's a soul-searching question th at comes

up often these days at radio c1uh meetings
and v.h .f. bull sessions.

Conversion of commercial f.m . gea r to
amateur frequencies, mostly on 6 and 2
meters, is pretty common these days, and has
brought with it the opportu nity of borrowi ng
another commercial communictaion tri ck.
the automatic repeater sta tion.

With f. m. hams usuall y on the same fre ­
quency (146.94 me or 52.525 me), and al­
ways crystal controlled , setti ng up a repeater
that will serve all such hams in a given area
is like shooting ducks in a barrel.

However, ham groups gett ing into repeat er
operations soon begin to wonder if th is
"technological breakthrough" hasn't out­
distanced the FCC rule-making process.

Try to find " repeaters" in Part 97 and
you'll draw a bla nk.

You will find. in 97.43 , reference to oper­
ating a transmitter from a " remote-control
point." Repeater enthusiasts generally use
this section of the rules and cross their fin­
gers hoping they are in the right when they
put their repeater on the air.

To clear up some of the doubt and con­
fusion, questions on this subject have been
submitted to the FCC on behalf of CQ maga-

- Wickenburg, Arizona 85358
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zi ne, and arc printed here, with the answ
supplied by Ben F. Waple. FCC secreta ry

If you have a repeater going, or wan t
get one sta rted, the information printed h
should he invaluable.

Q, In the case of an "open access" repeat
available to an yone transmitting on a giv
amateur frequency, is it requ ired th at th
be a specific licensed amateu r operator mo
toring all transmissi ons through the repca
and having the capability of shutt ing do
the repeater, or is the licensed amateur tra
mitting on the repeater input frequency c
side red the controlling opera tor?

A. A repeater station is subject to
requirem ents of Section 97.43 with resp
10 stat ion location. II th e repeater is retnot
call trolled, th e control point is (/ fixed 10
tion specified on th e station license, a
Section 97.43 requires that (l licensed o pe
tor be on duty at the con trol point at
times when th e repeater is in operation.

Q. If a specific controling opera tor is J

quired fo r the repeater station itself, must
be actually at th e repeater site. or may
exercise control over the repeater by mea
of a radio or landline link from a rcrnr
location? (This situation might occur. f
example, if a tall bu ilding or a mounta in t
is used for a repeater site, but this site is SOf

distance from the home o f the cont rolli
operator.)

See page 110 far New Reader Serv:
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use only.)
A. A "lim ited access" repealer m ay be set

up in such a way that it will operate only
when "keyed" by a special signal. However.
this does not alter the control requirements
of Section 97.43. (See answer to previous
question. )

Q. How must the repeater be identified on
the air? Must the sta tions using it give the call
sign of the repeater sta tion when they give
their own call signs for identificat ion pur­
poses? Or, is an automatic identifier, such as
an automatically produced Morse code sig­
nal. acceptable?

A. The repeater must be identifi ed by its
call sign transmitted by voice. or by tele­
graphy. either manually or automatically .

Q, How must the repeater sta tion opera­
tion be logged? M ust a written log be kept.
or is a n automatic tape recorde r linked to the
repeater transmitter acceptable?

A. The log requirements m ay be sa tisfied
by maintaining a written log or using are·
corder. The requirements of Section 97. 103
must be m et.

Q. If an automatic tape recorder is accept­
able. what is an acceptable method of ente r­
ing time a nd date info rmation on the tape?

A. III th e case 0/ autom atic tape recorder
logging. allY m ethod which correlates the
required tim e and date in/ormation with the
transmissions is acceptable.

Q. May a repeater license be obtained by
a cl ub. o r must it be by an individ ual only?
Must a repeater sta tion maintained by an
individual licensed am ateur opera to r have
a sepa ra te sta tion license and ca ll sig n. o r
may it be ope rated under that opera tor's regu­
lar sta tion license privileges?

A. A "repeater" license may he obtained
hy a club as provided in Section 97.39. A
repeater slat ion operated hy an individual
licensee must havc a separate station license
ami call i/ hath tire control location and the
remote transm itter arl' differen t [rom the
individual'... other amateur station location.

In addi tion to the above answers. M r.
Wample also mad e the following comme nt:

" It should be noted that the rules do not
provide for the unattended operation of a re­
peater station. A properly licensed operator
must be on duty at either an authorized con­
tro l poi nt or at the repeater transmitter. In
addition. the ope rator m ust have facili ties.
eithe r by wire line. o r a radi o link by whi ch
he can, in fac t. control the opera tion of the

[Continued on page /0/)

A. Remote control of the repeater is per­
issible if specifically authorized. A ccord­
ly , the required operator may be at the
thorized remote control point f rom which •
can exercise primary control of the trans­

'tter by m eans of a land wire circuit or a
lio link operating on frequencies of 220

or higher.
Q. If remote control over the repeater is
ceptable, may this be done by different
erators at different times of the day?
A. Different operators m ay exercise control
vided they are 011 duty at an authorized
trol point,

Q. If the controlling opera tor is not at the
cater site, is it acceptable for him to
nitor transmissions by the repeater trans­

ttcr through a receiver tuned to the re­
ter transmitter's frequency ra ther than by
a ns of a Iandline connection to the re­
Iter transmitter?
A. M onitoring may he done by m,'ar,s 01
eceiver at the remote control point.
Q. If remote cont rol over the repeater by
adio link is acceptable. wha t freque nc ies
y be used? How must this rad io signa l be
ntifi ed on the air and logged?
A. Section 97,43(h)(6) specifies that [re­
encies within the bands 220 m e or high er
y he used for remote control purposes.
nsmissions 011 the con trol frequency must

n ply with the identification requirements
/ logging requirements of Section 97.87
I 97. /03 respectively,

. Is it acceptable for control ove r the
cater to be exercised by one or more oper­
rs having the capability of transmitting a n
io tone or o ther radio signal which will
t down the repeater transm itter?
\. Control may he authorized from more
n o ne point , hut if by radio. can he exer­
d only on [requencics of 220 m e or
her. Transmission of tones Or other signals
111 a m obile unit, or any location other than
u thorized control point. is not a substitute

the control requirements 0/ Section 97.43.
. an operator at the control point who can
'urol the transmitters hv a wire or radio
t uit I the latter 0/ whici, m ust operate 011

J m c or above,
Q. May a " limi ted access" repeater be set
in such a way that it will operate only

en " keyed" on by a special signal. such
In a udio tone, transmitted on the repeater's
ut frequenc y? (Such an arrangement might
used by a small group of ope ra tors wish ing
keep control of the repeater for their own

page 110 for New Reader Service April , 1969 • CO • 47



BY JIM ASHE

S OM ETI M ES the natural problems of bench
testing transistor circuits at r.f. become com­
plicated by the still less desirable problems
that accompa ny haywired test gear. Ma ny
times it's hardly worth while making up spe­
cially built instruments, but most of their
convenience can be realized with a happy­
medium breadboard-like bit of wiring, quick­
ly assembled. One generally useful piece of
gear that can be put together in thi s way is
the dummy load, usefu l fo r very many diff­
erent applications fro m audio to v.h.I. Here
is a simple dummy load arra ngement, pro­
vided with a diode pump peak-reading rec­
tifier, and conveniently arranged for use
with a 50 microamp meter.

Construction
Circ uits for use in the peace and quiet of a

private lab don't have to be constructed to
the same rugged standards as commercial or
military gear. Wh y should you invest the
extra effort? T he only pieces of outside work
required for th is dummy load arrangement
are a piece of 3/ 4 inch plywood and alum-

•

Fig. I-Overall view af the dummy laad, ready
to use with a convenient general-purpose meter

mounted on the same board.

48 • CQ • April, 1969

inurn bracket about an inch high by tv
inches long. The rest of it is several sm
parts, not at all cri tical, avai lable from s
plus electronics gea r or junk-box supply
almost any private amateur lab. A few mi
utes are sufficient for assembly and the fi
ished circ uit will last fo r years. And wi
thi s open constructio n, if you burn up t
load resistor the damage is instantly appare
and can be repai red in minutes.

In building the dumm y load . the eire
was placed in one corner of the board so t
rest of the area would be avai lable for mou
ing a general-purpose meter. See fi g. I . T
meter box could be screwed dow n to t
board, but it gets arou nd the lab q ui te bi
ily and so I let gravi ty and friction arran
a sufficie ntly permanent locat ion.

Assembly is simply a matter of fastenir
one end of the coax to the board about t\
inches from the bracket. which has a mou
ing hole in its center fo r the BNC connect
and another sma ller hole nearby for t
ground return lug, as in fi g. 2. Some ta
around the coax gives the clip a better gr

Fig . 2-Closeup of the simple dummy load a
rangement. The short length of microphone cabl

is held in place by a transparent plastic clip .

See page 110 for New Reader Servic
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ON C
CoMeetor C1

Fig. 4-Reactance-cancelled picku p link. It can
be installed on a BNC connector, for a choice
of operating frequencies. It can be tuned by
adjusting the inductance, the capacitance, or

both.

BN C C "' lI nl~

Connecto,.

inc rease is achieved together wit h a reduction
in collec tor current. It ofte n is. but you have
to be able to make both tests simultaneously.
and to keep good records. It's sometimes
quite surprising how much improvement you
ca n achieve in a transistor r.f. stage.

If the r.f. isn't ava ilable through a term inal
or connector, you ca n easily assemble a pick­
up link as shown in fi g. 4. The capacitor isn' t
necessary for many applications or low Ire­
quencies,but it is good technique beca use it
neutralizes the unavoidable inductance of the
link.

T o adjust the capacito r, connec t the li nk
and its cable to the dummy-load, and fix the
link in place ncar a grid dip oscillator. Make
fine adjustments in relat ive positioning unti l
you sec the g.d.o, indicate some power is
being drawn fro m its coil. and then adjust
the link capacitor to maxim ize the drain .
This is indicated by lowest dip. Or you can
tu ne the g.d .o. to find the d ip frequency and
change link diameter or series capicator 10

bring the dip frequency to the correct fre­
quency. For details on link sizes and capacitor
values, sec the 1968 Radio Ama teur's Hand­
book, pages J52 and 158. •

Fig. 3-Schematic of the dummy load. Capacitors
C1 and C2 break any d .c. connection from r.I.
circuit to indica ting meier. The open space be­
tween resistor R1 and the grounding surface
could be reduced by better positioning, which
would reduce inductive effects which reduce per.
formance at high frequencies. The diodes are
point contact germanium types or computer sur-

plus units.

App lica tion
A 50 microamp meter indicating d.c. from
is simple dumm y-load circui t will turn out
be a surprisingly sensitive r.f. indicator. It

akes a reliable one too, because of the dis­
net advantages of having all joints soldered
nd everythi ng fixed in place. Saves a Jot of
oub le.
If the meter is not sensitive enough try a

w-range d .c, v.t.v. rn. I have one that reads
ne-tenth volt fu ll-scale, and there arc several
it or finished meters on the market that

ndicate I or 1.5 volts fu ll scale. Heath's
M-17 solid-state voltmete r is one of these.

The key applica tion of a dummy-load
evice in r. f. work is to estimate the relati ve
mount of power an oscillator or multiplier
rage can deliver, compared to some other
djustment or circuit. If it delivers more
ower it is working better, particularly if this

the cable, T hc load resistor, RI, goes from
nter terminal to a ground lug; blocking
pacitors CI a nd C" are soldered to the ends
RI, a nd the rest of the circuit goes in the

• •maming space.

Ope rat io n
Here's how it works. Diodes C R. and CR"
e arranged in the familiar diode pump
rcuit, (half wave voltage doubles) which
ovides a peak-to-peak reading of voltage
ross dummy load resistor, R t , At 68 ohms,
I is not very different from the key values
52 and 75 ohms commonly used in d. and

h.f. work as cable impedances.
The diode pump rectifier gives double- the
ltage readi ng we could obtai n from a sin-

Ie diode circuit, improving the load's power
nsitivity by a factor of fou r. An excellent
ay to invest a few cents.
Capacitor C" bypasses r.f. remaining in
e rectifier signal, a nd resistors R" and R"
iminate coupling from the d. of the cir­
it being tested to the test gea r, o ther circuits

n the bench, and to the general world. If
ou a rc planning to usc the dummy load
ith a meter only, you can omit these resis­
rs with a considera ble gain in sensitivity.
Iternatively, a couple of clip leads can he
laced across them when you need improved
nsitivity and a ren' t concerned about the r. f.
Component values arc not critica l. You can

arry this idea to audio hy repl acing the BNC
onnector with a phone jack, R, with an 8
r 16 ohm resistor, C, and C" with one to ten
f capacitors, and C" with a ten to 100 mf

apacitor.
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CQ Reviews:

The Swan Model 500C
Transceiver

BY WILFRED M. SCHERER.* W2AEF

T HE Swan Model 500C Transceiver is an
updated version of the Model 500 which is
one of a series in the popular Swan line.

Since we have not previously reviewed the
Model 500, we'll give a complete run-down
on the 500C. The features common to both
models are: full coverage on the 80-10 meter
amateur bands: s.s.b. operation with essenti­
ally 1/2 kw p.e.p. input on either I.s.b. or
u.s.b .; c.w. operation; compatible a.m. oper­
ation using a single sideband with 125 watts
carrier-input power: wide-range adjustable
Pi-network for matching loads of 15-500
ohms; p.t.t. operation or V.o.X. (with acces­
sory unit): a.l.c .; two-speed v.f.o.-tuning
drive: frequenc y calibration in 5 kc steps,
except 20 kc ones on 28 mc band: dial-set
for indexing calibration: built-in 100 kc
crystal calibrator: provisions for split-fre­
quency operation using externalv.f.o, acces­
sory. Power is obtained from an external
source.

The basic differences found in the Model
500C over the provisions in the Model 500
are : use of 6LQ6 tubes in the p.a. instead of
6HF5's, providing 520 watts p.e.p. input
rather than 480 watts: 15- and 20-meter band
coverage changed to 21-21.45 and 14-14.45
in place of 21-21.5 and 13.85-14.35 me ; re­
lative output-power meter readings provided
in addition to signal-level and p.a. cathode­
current indications; 6JH8 substituted for the
7360 balanced modulator: vacuum-tube car­
rier oscillator replaced with transistorized
type; c.w, keying now possible through v.o.x.
accessory for v.o.x.-type break-in, manual
c.w. switching still available when the acces­
sory not engaged: c.w. sidetone monitor'. '
transm Itter-frequency offset for c.w. opera-

°Technical Director, C Q

50 • CO • Apri l, 1969

tion; carrier-level control for c.w.; impro
noise-limiter operation: nominal i.f. of 55
kc instead of 5173 kc.

Techn ical Features

A block diagram for the 500C is shown
fig. I. Single conversion is used througho
This minimizes the possibility of many sp
ious responses and lessens the chances
non-linearity that might otherwise be int
duced by additional mixers.

The i.f. is nominally 5500 kc. The si
band filter used employs crystals for a 6
bandwidth of 2.7 kc. At 60 db down it
4.6 kc, resulting in a 1.7: I shape factor.
bandwidth is 8.3 kc at 100 db down w
ultimate rejection outside this passband ra
at greater than 100 db.

Since there is only one conversion, t
frequenc y range of the v.f.o. is altered
the various bands as indicated at Table

Sidebands are changed by switching c
rier-oscillator crystals. A 5500 kc crystal
employed for the "normal" sideband; that
the one usually used on each amateur ba
The "opposite" sideband carrier frequency
5503.3 kc.

The carrier frequenc y for the normal sic
band permits passage of only the upper si
band through the sideband filter, but with t
80- and 40-meter bands the end result
transmission of only the lower sideband,
cause the receiver i.f. is obtained by t
v.f.o. frequency minus the signal frequen
rather than the signal frequency minus t
v.f.o. frequency as is the case for the 2
15- and 10-meter bands.

On transmit. a similar inversion oceu l
because on 80 and 40 meters the generatl
s.s.b. signal and the v.f.o, frequencies a

See page 110 for New Reader 5ervi
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he Swan Model 500e Transce iver shown with the Model 117Xe A.e. Power Supply and Speaker
Consol e.

btractively mixed; while on 20, 15 and 10
eters they are additively mixed as shown at
ble I.
Changing sidebands on anyone amateur
nd also req uires retuning the v.I.o. 3.3 kc.
is is not an automatic shift, thus necessitat ­

g manual retuning; however, to fac il ita te
ch opera tion, there are two fiducial hair­
es. They are identified by LSB and USB.
ne indicates the freque ncy when the lower
eband is engaged; the ot her similarly is

ed for the upper sideband.

V.F.O.
The v.f.o, is a solid-state job with two
nsistors. Q1 fu nctions as Colpi tts oscilla­

r in a common-base circui t with the various
nges obtai ned by switching inductors and
sociated padders, Q, is an emitter follower
at provides isolation between the oscillator
d the 6EW6 vacuum-tube amplifier for the
f.o . signal, thus minimizing loading effects

by the amplifier and thereby aiding in en­
suring stability.

A negative operating potential of 10 volts
is obtained for the v.f.o, setup from the trans­
ceiver bias supply and it is regulated by a
Zenner diode. further contributing to sta­
bility particularly du ring line-voltage or
power-supply variations.

T he carrier oscillator, which is transis­
torized using a Pierce circuit, also is powered
from the same regulated source.

C.W. and Tuneup
During tuneup a carrier is obtained by un­

balancing the modulator which employs a
beam-deflection type tu be. One of the de­
flection plates is automatica lly grounded at
this time.

For c.w., the carrier is obtained and its
level is adjusted by varying th e carrier-bal­
ance control as needed for the desired output.

Normall y, the carrier crysta l is 300 c.p.s.

Bond (me) V.F.O. (me) Xmt-Mix I.F. Sig. (mc)

3 .5·4.0 9 .00.9.50 Diff. 5.5
7.0-7 .45 12.50-12.95 Diff. 5.5

14.0-14.45 8.50-8.95 Sum 5.5
21.0-21.45 15.50-15.95 Sum 5.5
28 .0-29.7 22.50-24.20 Sum 5.5

ble I-Band-to-band frequency setup used in the SOOC. On receive, the difference mixture
tween the input signal and the v.f.o. frequencies is used to produce the 5.5 me iJ. On transmit, the
'put signal is produced either by the difference or sum mixture of the v.f,c. frequency and the

5 .5. me s.s.b. generotor signal as indicated at the Xmt·Mix column.
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p. t
justable loading controls. One cuts in or o~
fixed ca pacitors for course loadi ng. the othel
operates a va rible capacitor for fine loading
As stated earlier, this allows proper matchin;
to a wide range of loads. This fea ture. whiel
is seldom fou nd in tranceivers, enables Opel

ation under various antenna or transmission
line conditions no t otherwise possible withou

Noise Limiter
The noi se limiter employs two back-to­

back diodes shunted across the output of the
1st a.f. amplifier with circuitry simila r to

g y y ntrollcd by a
potentiometer that furni shes a fixed bias to
the a.g.c . line for sett ing the overa ll gai n
as desired .
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F;g . I- Block d iag ram f or the 500C. Salient technica l de tails are given in the tex t. Circuit
elements in dashed lines are common to both transmit and receive.

outside the passband of the sideband filter. that often used for s.s.b. at an i.f. transfor
For c.w. operation and tuneup, a "rubbering" mer. In the Model 500 the noise limiter i
padder is automatically switched in the crystal installed ahead of the a.I, amplifier. but i
circuit of the carrie r oscillator to shift the the 500C it fo llows the amplifier. T his allow
frequency of the 5500 kc crystal 800 c.p.s. it to function at a higher signal level. thu
higher, so that it fa lls well into the fi lter making its performance more effective. T h
passband. This permits the • to a.n.l. also prevents noise peaks from captivea rner pass
unattenuated for full output. ating the a.g.c. Its circuitry is shown at fig.,

It also provides an 800 c.p.s. frequency
offset between • and transmit

• R.F. Circuitsreceive as IS

desi rable for c.w. work. Also at this time. the The same tuned-r.f. circui t for each ban
2nd speech amplifier is disabled to prevent is used for both the receiver-m ixer input a n
accidental modulat ion from the microphone, the transmitter-mixer output. This •

ClfC U

,s gang-tuned with a dual capacitor alo n
Sidetone Monitor with the transmitter-driver o utput and thu

Grid-block keying is used for c .w, along constitutes the P.A. Grid Drive control.
with sidetone monitor that • peaks the circuits both •a ,s a unique up on receive an
affair whereby the receiver a .f. output amp- transmit.
Iifier • automatically converted The receiver r.f. -stage input is tuned b,s to a tone
oscilla tor as shown at fig. 2. the transmitter Pi-network to which it

A.G.C.
coupled by a 15 mmf capacitor. On transmi
this capacitor is d isconnected by the cha nge

The a.g.c. is the audio-derived type with over relay.
a slow release time provided bv a suitable•
RI C combinat ion in the a .g.c . line. The r.f. Transmitter
ai n also rna be manuall co The Pi-network for the a. has wo ad
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Fig . 2-Sidetone-oscillotor setup used in the 500C. A feedback loop consisting of C, and 0 ,
is connected betwee n the output and the input of the a .f. -output a mplifier. The ove ra ll circuit
constants are such thai this ca uses the amplifier to osci llate and prod uce o n a ud io tone of ahout
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with c.« , transmit.

A.F. Output
Am,

~.._-•.
A ' CO A' "

2.2 M 2.

.00 1~ .0 0 1

~'''l~
-e-

270 l(

Equipment Connections
Transfer between transmit and receive is

handled by two re lays. Included on one is a

Fig _3- Noise limiter circuit for the 5DDe .

excursions across the range with five tu rns
required for such coverage. Slow-speed or
vernier tuning with an outer knob covers 15­
20 kc pe r revolution on all bands. except for
28 me whe re it covers about 60 kc .

T here are three scales on the dial: one for
the 3.5 me band, one for 7, 14 and 21 me, and
one for 28 me, On all scales the incremental
calibra tions, as noted ea rlier, are spaced
about 3/32" apart.

Indexing the dial calibrations agai nst the
fiducia l hairline, referred to the calibrator
marker signals, is done electronicall y by
adjusting a small knob which slightly varies
the v.f.o. frequency as needed. The I.s.b. and
u.s.b, hairlines thus always remain centered
at the dial window.

•

•
AG"
Amp/Oet

First
AF. Amp
O",tp",t

Meter
The S-meter operates from the a .g.c.-con­

trolled 2nd i.f. On tuneup, it is automatically
tra nsferred to indicate relative power output.
Included is a sensitivity control. On s.s.b.
and c.w. t ransmit, the meter automatically
indicates p.a . cathode current.

Tuning Dial
The drive for the v.f.o. has an inner knob

that provides fast-speed luning for quick

he use of external coupling or matching
evrces,

Neutralization
Excellent overall stability is achieved by

eutralization of both the driver and the p.a.
sing the capacitance-bridge method in each
ase. T his is augmented in the p.a. with
ifferent value fixed capacitors for each band
hat are switched in or out of one branc h of
he ci rcuit to cou nteract circuit strays through
he band-swi tch wiring. Proper neutraliza­
ion is thereby maintained on all bands with
ne setting of the customary varible neutra­

izing capacitor in the plate branch . In addi­
ion, on the IO-meter band, a separate va r­
able capacitor is switched in to enable
recise neutralization for this band where the
ircuit values usually become more critical.

A.L.C.
T he a .l.c. is the conventional type using a

solid-sta te voltage doubler to rectify the a.I .
component that appears at the p.a. grid .
when grid current tends to flow.
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set of s.p.d.t. contacts with terminals at the
rear of the se t for contro l of external gear.
There also is a Jones 12-terminal power con­
nector, an 8-pin octal socket for the v.o.x.
accessory and a 9-pin octa l-type socket for
other accessories suc h as an external v.f .o.
The c.w.-key jack also is on the rear. A 3-way
mic jack is on the panel.

Ope ra tion and Performance
Operationally, one of the nice features that

is characteristic of the Swan gea r is the two­
speed tuning drive fo r the v.f.o. Its perform­
ance is velvet smooth at ei ther speed and it
is conveniently manipulated by easy-to-grip
knobs. No backlash was detected on the
model made available to us.

Another convenient arrangement on the
set is that the sideband-selecto r switch has
one position marked normal for providing
the sideband normall y used on each band.
Thus, when bands are changed, you don't
have to manually switch sidebands as needed
therefor. Should ope ra tion be desired on the
other side ba nd, as might be helpful in dodging
QRM, you fl ip the switch to the sideband
position marked opposite and retune the v.f.o.
to the fiduci al hai rline provided fo r the re­
lated sideband .

Measurements of receiver performance on
all bands indicated a sensitiv ity 6 db better
than the manufacturer's rat ing of 0.5 ~v for
10 db S + N/N ratio. Unwanted-sideba nd
suppression both on receive and tran smit ,

54 • CO • April, 1969

Top view of the Sw
500e. The cover h
been removed from t
p.o. compartment
the upper right. T
job is ruggedly bui
and well braced
resist twisting or war

•mg.

rated at more than 50 db, was - 42 db ,
500 c.p.s. and - 58 db at 1 kc, ind icatin
better-than-usual attenua tion and very stee
filter skirts.

Onl y two internal spurious responses wer
found. T hese were out of the amate ur ba n
at 4001 and 7330 kc and were less than O.
uv . T he i. f. signal rejected measured 44, 5
54,66 and 60 db on the 3.5 , 7. 14, 21 an
28 me ba nds respectively. Image rejection fa
the same respective bands was 85 , 76. 7
80 and 74 db.

T he a.g.c. characteristic was quite fl at wit
only a 3 db a.f. output cha nge with 20 d
r.f.vinput signal cha nges of 1-1 0 uv . T his i
unusual in that with most receivers there i
much less a.g.c. control in the low-micro-vel
region . For a 60 db r.f. input cha nge of )(
10,000 av the a.f. output variation was 7 d

The a .g.c. release time was fo und to b
good for elimina ting pumping effects 0

strong signals, but the attack time appeared t
be a bit on the slow side, inasmuch as i
so unde d hard with a tendency to slightly plo
at the sta rt of strong-signal tran sm issions.

The S-meter readings were quite generou
ran ging from 32 ~v fo r an S-9 indicat ion or
3.5 me to 5-10 ~v for S-9 on the other ba nds!
T his also indicated a band-to-ban d gai n va r'
iation of 6 db, except for 3.5 me whe re it i:
somewhat lower to a larger degree.

Insertion of the noise limi ter slightly drop,
the a. f. level and the h.f. response, but it,
use was quite effective in pro viding goo,
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nal readability not otherwise possible
der adverse noise conditions.

Frequency Stability
Since the v.f.o. operates on a different
ge for each band, frequency-stabili ty runs
re taken at the midpoint of each band and
re conducted separately the fi rst th ing on
erent days at the same morning-ambient
65' F .
Under these conditions, the drift during the
t 30 minutes ranged from 100 to 500
.s., with a 100-150 c.p.s. drift the next 60
nutes and 50 c.p.s. or less per hour there­
er on all bands. This is exceptionally good

I>e:cially in view of the act that the v.f.o.
ctions at comparatively high frequencies
indicated at T able I.
Line-voltage variations of '" I0 % produced
frequency shift of less than '" 5 c.p.s.
ng ing the transceiver cabinet created no
verse effects on the frequency.

Transmitter
As usually is the case when TV sweep-

tu bes are used in a p.a., tuneup must be
nductcd carefully and quickl y for reson­
ce to avoid tube damage.
On transmit the Oil/put power under tune­
or c.w, condi tions was 275 walls on 3.5.

and 14 mc ; 250 wa lls on 2 1 mc and 225
lls on 28 mc. Peak-output power on all
nds with voice modulation was 20%
zher. With a two-to ne test on s.s.b., the
tort ion products were equivalent to the
ing of approxi mately 30 db down.

C.W.
We did not have the v.o.x. accessory. so
nnot comment on its operation. partie­
ry for c.w, break-in. Without it. transfer

tween receive and transmit for c.w. must
conducted by manuall y shifting the mode
itch. P.l.l. opera tion is otherwise available
s.s .b. and a.m.

lT he c.w, keying was good a nd in spite of a
ul y steep wavefront on the make, no ad­
irse clicks were ev idenced with on-the-air
~eration . T he break trails off grad ually, so
I problems were expected here. A slight
irp appeared during keyi ng on the 28 mc
nd. T his was not experienced on th e other
nds.
The frequency offse t on c.w. places the
m smitter frequency 800 c.p.s. lower than

receiver freque ncy on the 3.5 and 7 mc
nds; while on 14, 21 and 28 mc it is 800
.s. higher th an the receiver frequency.

This must be kept in mind when band-edge
operation is conducted .

T he side tone monitor is set at a fixed
level, but it may be altered by changing an
internal resistor as prescribed in the manual.

On a.m., th e carrier outpu t power is about
one-q uarter th at noted above for tuneup.
A.m. transmissions are made using only one
sideband. T here is no envelope detector fo r
receiving a.m., so such signals must be de­
modulated by zero-beating the carrier and
listening to one of the a.m. sidebands.

The size of the 500C is 5\'/' x 13" x II "
(H.W.D.) a nd it weighs 17Y. pounds.

Power requ irements are; 800 v.d.c, at 550
rna peak ; 275 v.d.c. at 150 ma;- 11 0 v.d.c,
at 100 rna ; 12.6 v , a.c. or d.c. at 5 a. ; 12 v.d.c,
at 250 rna fo r relay.

T hese voltage may be had fro m a variety
of Swan power supplies fo r opera tion from
117-230 v.a.c. or 12- 13.5 v.d.c. T here also is
an external v.I.o, accessory. Model 410C.
that may be used either for on-frequency
transceive operation or for spli t-freq uency
work. Data on these units may be obtai ned by
writing to the manufacturer.

T he Swan 500C Transceiver is priced at
$520. A matching 11 7 v.a.c, power-supply
console with built-in loudspeaker is ava il­
able at $ 105. T hese arc products of Swan
Elec tronics, Oceanside. Ca lifornia 92054.

- W2AEF

Bottom view of the Swon SODC. To minimize the
possibility of TVI, the power-supply leads go
through a co pper box (left of upper center)
where they are bypassed with feedthrough -type
capacitors. The rJ. inductor cores for each band
may be adjusted through access holes in the
bottom cover where they are clearly identified.
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The Corkscrew
A New Type of Polarized Antenna

BY JOHN J. SCHULTZ • W 2EEY /1

Combined vertically and horizontally polarized antennas are not new but th
method described to achieve dual polarization is new. It is adapted from
commercial broadcast antenna design and although it can be used on an
band. it is particularly suitable for use on the v.h.f. bands and on the h .

OX bands.

D U AL pol arization is of value in ma ny
circumsta nces si nce. due to reflect ions and
other effects. a transmit ted wave is rarely
received with exactly the same polarizat ion.
For instance. a vertically polarized signal
from the mobile unit can be received on a
horizontally polarized fixed station anten­
na. alt hough. theoretically. there should be
no signal coupling be tween precisely polar.
ized waves and antennas of the opposite
polari zat ion . O f course . there would be a
considerable average increase in the signal
level ( 20 db or more I between the mobile
and fixed stations if both used anten nas of
the same polarization . Many v.h .f. mobile

·40 Rossie Street, Mystic, Connecticut 06355.

operators. of course. realize th is and u.
horizontally polarized an tennas o f t
" halo" type. None theless. the signal d i
advantage due to an tenna polarization sf
exists if one desires 10 work a mobile un
with a simple whip antenna or a portab
unit.

Dual Polarization

Almost exactl y the same polarizati
problem was faced by Lrn. broadcaste
due to the increasi ng popularity of aut
mobile f.m. receive rs using simple wh ip a
tennas, since their transmitting anten n
were horizontally polarized. Man y anten
designs were developed to allow broadcas

, .
, I

""z--- --=.
,

,el

Fig . 1- Theoret ically no coupling exists between verflcellv polarized wave and horizontally polarized
electric d ipole (A) while full co upling exists when polariza tions are the same (8). Co mbinatio n
hori zont~lIy and vert ically polarize d, or circularly pola rized wave, will coup le to a ny d ipole or ien tation

(e ) except, of co u rse , end on.
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single sectlcn of RCA',
mercial "BCF" antenna
f.m. ,tations which the

hor nicknamed a "cork­
w" antenna. Note the

ta match arms to each
ix. The large center sup­

arm is the coaxial trens-
sian line. Photo courtesy

of RCA.

Fig . 2-Squares show how electric f ield w ould ap­
pear at an instant of time for linearly (A), e ll ipt i­

cally (B) and circularly (0 polarized wa ves.
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Theory of Operation

Most of us arc used to the terms vertical
and horizontal polarization. where polar­
ization is defined a" the orientation of the
electric field of an electromagnetic wave.
as shown in fig. I. The simple nat vertical

stood, especially if one desires to experi­
ment with o the r forms of the basic anten­
na. However. even if one does not care to
worry about the theory of operation. the
antenna can still he easily constructed and
adjusted using the information presented
later.

a signal with dual polarization. Com­
arions of conventional vertical and hori­

ntal antennas can he used. but the corn­
ed feed systems and the total size is
en a disadvantage. RCA. however. in
-ir BCF type antenna developed a so­
Iled circularly polarized design that is
th simple 10 feed. reasonably small and
ehanieally sturdy and simple. Fortunate­
the design is readily adapted to amateur

cds for either mobile or home station use.
radiates equal power level vertically and
rizonlally polarized signals with a hori­
ntal plane omnidirectional pattern. Single
its can be used in a mobile installation
units may he stacked to provide gain. in

c vertical plane. for home station instal­
ions. The circular polarization means

at the receiving antenna (assuming the
eularly polarized antenna is used for
msmitting) can have Gil )' orientation. not
st vertical or horizontal. and still provide
e same received signal level.
The theory on which the antenna is

rsed allows the construction of various
pes of circularly polarized antennas. not
sl the dual-dipole form which RCA uSCS
nd which we nick-named the "cork­
rew" antenna) which is described later.
hen one looks at the latter antenna. it
pears 10 be two "halo" antennas inter­
ined with their ends spread apart. Ac­
ally, although the physical fonn docs re­
ruble the "halo," the electrical operation
completely different. The electrical oper­

ion is described in some detail in the fol­
wing paragraphs and should he under-
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pending upon whether the excursion in th
horizon tal and ve rtical planes are unequ
or equal. the polarizat ion is said to be elli
tical or circula r.

Although a dipole or other linear ante
na would ext ract so me power from an elli
tically pola rized wave, the level would vary
because of the non-uniform nature of th
wave, with di pole orientation. The powe
th at a dipole o f any o rienta tion would ex
tract fro m a circ ula rly polarized wav
would not vary (as long as the dipole is a
right angles to the d irection o f travel of th
wave) since the wave's power distributio
is un iform. It should be noted that circu
larly polar ized waves do have a specifi
direction of ro tation. It is o f no conse
quence when a linear antenna (dipole
whip. etc.) is being used but if two circu
larly polarized antennas are used each mus
produce and respond to the same d irectio
of rotation.

C ircularly polarized waves can be pro
duced in a number of ways. including th
combining of signals from separate verti
cally and ho rizontally polarized an tenna
(dipoles m ounted at right angles to eac
o ther). The separa te an tennas must be fe
equal power and with a specific phase dif
fere nce. A 90° phase di ffe re nce will pro
duce a circularly polarized wave. A 0
phase difference will produce a linearl
polarized wave at an angle of 45 ° . Othe
phase differences will produce variou
forms of elliptically polarized waves. I
should be noted that placing di poles a t
right angles and directly connecting the
together (no phase difference) does no
produce an antenna that will most effec
tivcly respond to signals o f random polar
ization. A phasing line between the d ipole
of \4 A is required .

To avoid the need for a phasing line .
another way to produce th e 90° phase dif­
ference between an tennas would be to feed
the antennas in phase but physically sep­
arate the current elements in each antenna
by 90° or \4 A. .This is the basic idea be­
hind the RC A design . but they added a
unique twist. As shown in fig. 3 (A). the
rwo current clements produce a circularlyl
polarized wave . If each element is rota tedI
in its plane. fig. 3 (B). the resultan t wave is
'till circularly polarized. If one adds anoth-]
er pair of current clements and places one
each of the o riginal elements at each end .

•

and horizontal line representation of a
wave. which is often used. is somewhat de­
cciving in that one tends to forget that a
constant reversal occurs. once each half
cycle, of the electric field direction. Of
course. this makes no difference as far as
the representation in fig. I is concerned
since the pola riza tion remains the same.
the arrows simply point in the opposite di­
rcction, More important. however. one for­
ge ts that th e electric fie ld can also rotate
about its line o f travel. a lthough it does not
do so fo r simple horizontal or vertical po­
larization.

The more general case of how the elec­
tric field can perform is shown in fig . 2
( the magnetic fields are not shown ). Fig­
ure 2(A) shows a simple vertically polar­
ized wave. or as il is more generally called
whether purely vertically or horizontally
polarized-a linearly polarized wave. Fig­
ures 2( B ) and 2 (C) show what happens
when the electric field not only changes
direct ion but rotates about its axis. De-

Another view of the construction of the BCF en­
tenna. In this commercial version adj ustable stubs

are visible at the end of the dipole elements for
fine tuning . Generally, for amateur use, such stubs
are not necessary as the low antenna Q (about 13)

permits easy broadband operation.

..-
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Fig . 3-Current e lements fed in phase and spaced
l/. A produce ci rcular po larizat ion (A) and (B).

Adding addit ional current elements (C) produces

omnidirectional circular polarization and gives hel ix
form to antenna. Helix current element d imen sions

are shown at (0).

sions of fi g. 4 (C 1. the total space occupied
by the antenna is little more than that re­
quired for a "halo" antenna of If, A con­
struction and much less th an that needed
for a 3/ 2 A " halo." What might not be
immedia tely apparent is the case with
whi ch the dipole clements can be mounted
and fed from a transmission line. The gen­
eral feed system ca n be seen in the photo­
graph and is outlined in fig . 5. Basically, a
Delta match is used to each di pole element
with the two Delt a a rms simply paralleled
where thev arc connected to the transrnis-•
sian li ne . The Delta arms arc moved equal-
ly along each dipole clement until a match
to the transmissi on line is obtained . Since
the impedance can be varied as desired us­
ing the Delta arms. a perfect match should
be possible to any coaxial transmission line.
For absol ute balance. one could firs t match

me with in a 1.3:1 \ v.w. r. for the commercial
t.m. "and model.

. 3 (C ). a circula rly polarized signal in
1 horizontal directions results and the an­
nna fo rm becomes a single turn helix.
Certain dimensions must be observed for
e helix fo rm to produce ci rcular polari­
tion. however. as shown in fig. 3(0 ).
The foregoin g discussion mentioned
urrent clements." all of which were in
ase and of constan t amplitude. To trans­

te this requi rement into a practical an­
nna form. one can usc va rious forms of
poles. The simple single turn tf' A dipole

fig. 4(A 1. however. is not usable be­
usc of its sinusoidal curren t di stribution .
e simplest form of '12A di pole that is

able is the two turn antenna of fig . 4(B) .
e to tal lineal length of the antenna is
A. the d iameter is .ORA and the spacing be­
een turns ( from the fo rmula of fig. 3 (0)
only .03A. Such an antenna will work.

'en though its d iameter is only about 3'
" and its he ight about 3' on 15 meters.
e Q of such an antenna will be rather

gh, however. and although acceptable on
e lower frequency bands would be too
strictive on the v.h.f. bands.
To produce an antenna form with great­
ba ndwidth ! and achieve a constant cur-

nt condit ion aro und the clements. two
e-turn clements. each having a total lin­
I length of 'I, A was used. as shown in
'. 4 (C l. The spacing between the tips of
ch clement is .13 A. The current elements
t as though two separate one-turn cle­
mrs were presen t in fi g. 3( C) and the
al effect is an omnidi rectional pattern
th ci rcular polarizat ion .

Construction and Adjustment

As might be appa rent from the dimen-

rei

Tota l Leng th lIZ A<::'-/

IBI --_

.- - ~: =:::><
.0 6 A\j:.....,....,....B-;;O::.lometer

I :,Tota l
Length
l,z A.

IAI

Fig . 4-For pract ical V2 A helix (A) w ill not produce circular polarization because of ih current
distribution . A two-turn 1/2 A haltx (8) w ill work, although the dual-dipole he lix (C) is preferred

because of its be tte r bandw idth.
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Multiple EI:>ment Array

As is don e with the broadcasting anten­
ua. it is possible to "stack" a number of
dua l-d ipole clements to achieve a power
gain. T he horizontal plane radiation pat­
fe rn rem ai ns omnidirectional and circular­
lv polarized. hut the vertical pl ane radia-

each dipole independently and check that
the Delta arm excursions are equal on each
dipole fo r the same impedance match. but
the improvement obtained in perfo rm an ce
will hardl y ever justify the effo rt.

It should be mentioned tha t the Delta
feed system using a single arm would. of
course. also be applicable if one wa nted to
experiment with the two-turn antenna
shown in fig. 4( B) on one of the lower
fre quenc y bands.

The ph ysical construction of the anten­
na for usc on the v.h.f. bands employs the
same materi als and techn iques as th at for
normal " ha lo" antennas and so need not
be mentioned in great detail here. G ener­
ally. 7/ 16" _ 112" aluminum tubing is suit­
able and ca n be packed with sand and
sha ped to the proper diameter around so me
convenient form. On 2 meters. the end tips
will not normally require support but on
lower frequenc y bands provision should be
made for a plexiglas spacer to maint ain the
proper spacing. It is also a good idea to
have a small amount of the next smaller
size o f aluminum tu bing that ca n be firmly
press-fitted into the end of the dipole ele­
ment s on hand in case the clemen ts are cut
slightly short and some ex tra len gth is re­
qui red to resonate the clements.

tion pattern is compressed towards
lower radiation angles in order to achi
gain. Elements a re "stacked" by spa
them I A and feeding individual elem
in ph ase. Figure 6 shows the dimensi
required for "stacking" of two elements
2 meters and the basic idea may be
tended to "stacking" as many elements
desired.

A word should be mentioned about g:
both as rega rds to single elements and
"s tacked" clements. At first. it may app
as though one is getting "something
nothing" since the corkscrew antenna
pe rform as well as a sepa rate vertical
ho rizonta l antenna simultaneously. Nat
ally. thi s cannot be the case but the p
one docs pay for the simultaneous horiz
la l and vert ical perform ance of the ante
is very small indeed . Compared to a dip
properly oriented fo r maximum perfo
ancc, the greatest loss of the corkscre
only '/, db . a fi gure hardl y noticeable
any practical situa tio n and more of a t
orctical significance th an a practical
As clements arc "stacked." the gain
referenced to a dipole) docs increase
ver y roughly 1/, db per added dual-dip
clement. Thus. a 4 element array ha
gain of about 2 db.

Summary

The corksc rew antenna design. as
have decided to nickname it. is definit
something new in antenna configurati
Yet. it is /1 0 / a theoreti cal concept. but
that has already been proven in com
cial per formance for f. m. transmitters.

The possibilities for the adoption of
type of antenna design. espec ially the t
turn Y, A model. to frequencies as low
14 rue open up a new range of designs
reasonably co mpact OX antenna s that
not restric ted by the polarization requi
ments o f present antenna designs. One
ca- ily envision. for example. the replal
ment of a convent ional ground plane J
tenna with its large radial system by a [
a t ively inconspicuous "corksc rew" t ~
wou ld be on ly about \4 the height of I
gro und-plane antenna, require no rad~
and still he effec tive for both horizonta
and vert ically polarized signals! If D(
fed . the antenna also offers the advants
of a d.c. grounded system th at should

(continued on page 90)

Fig . 6-Stacking di-
mensions for two
"corkscrew" arrays
on tw o meter s. Simi­
lar arrangement of
one wavelength spac­
ing and In-p hase feed
may be followed on

other ba nds.

Fig . 5-Delta match
and feed system for
a single element
"Corkscrew " antenna.I )
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D.O.S.E. AWARDED TO
PROF.OSTERMOND-TOR (ex-YM4XR)

BY PROFESSOR EMIL HEISSELUFT*

8 /1"£of the world's highest scienti fic honors, the Di.•tinguished
Order for Scien ti fic EOort, has been numrded to Dr. J erzy O.•termond-Tor, by
the 11'arid A cademy 0/ Sciences. Dr. Tor. ex amateur radio YAf4XR. ;5 uell
known to readers 01 CQ l or the many timely articles he has u'ritten during the
pa.51 secerni yean . CQ, (ll considerab le ex pense, assigned Prof. Emil H eisseluit,
a long-time fr iend flnd tlS5oc;ate 01 Dr. T or, to corer the award ceremony and
ret,jeu' so me 0/ Dr. Tor's scientific contributions that hnee been beneficial to
amateur radio. Dr. Heisseluit ;5 himself a di5tinl!uished scientist, and a mem­
ber of th e [amous Lautnn Institute.Located near Vienna, A wtria. Here is Prof.
lIei s5elu/f5 report received by cable from Greece at pre" t ime.

Euclid. the fa ther o f modern geometry and
Archimedes. who discovered speci fic gravity
and the art of fluid mechanics.

As the Greek empirc crumhled beneath
the heels of the Ro man Icgionaircs, history
lost track of the D .O.S.E. award. For 2000
yea rs it remained a legend .

After a lapse o f 20 centuries. and to com­
memorate the Internal ional Scient ific Year.
a modern version of the D .O.S.E. award was
begun in 1968 . Under the ausp ices of the
World Academy of Sciences (W AS) . the
award is now given annually to lead ing sci­
entists throughout the world. in recognition
of outstanding contributions in a part icular

UST confess, dear readers o f CQ. that the
proudest mo ments of m y life occurred

ently. T he first was the announcemenl
t m y closest frie nd and colleague. D r.
Y Osterrnond-Tor, was to rccec ive thc

tinguishcd Order for Scientific Effort from
World Academy of Sciences. What a-derfult ribute to such a humble man who
devoted so much of his life 10 science!
e second moment of proudness came

en I received a cable from ew York re­
ti ng that I cover the award ceremony

CQ magazine. and to review those scien­
contri but io ns of Prof. Tor's that have had

gnificant i nfluence on amateur radio.

The ancient Ionian temple in which D.D.S.E.
awards hove been g iven since the days of Plato
and Aristotle. A 1968 D.D .S.E. was awarded to
Dr. Jerzy Oste emoed-To r, ex-YM4XR. and a

frequent contributor to CO .

D.O.S.E. Award
he D ist ingu ished O rder for Scie nrifi c
rt, abbrevia ted as D .O .S.E.. is o ne o f the
ld 's o ldest awards. H isto ry docs not aec-

•
tel y record th e fi rst rec ipient, bUI there is
ng evidence that it was firs t awarded to
stotle by h is teacher Pla to . in a ncient
cce, more than 2300 years ago.
l any decades before the birth of C hrist.
D.O .S.E. award had already become a

ular event in ancient Greece. At a tra­
o nal ceremony held on the small Ionian
nd of Pro to-A prilia . the golden medal was
rded to such great names in science as
pocratcs, the fathe r of modern med icine.

o CQ. 14 Vandervenler Ave.• Port Washing­
N .Y. 11 050.
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Aprill ia , I could see beautiful white beac
below me, glistening in a brillia nt sunshi
and fo rmi ng a fra me for the island agains
backgro und of the deepest blue wate r I ha
ever seen.

Di rectly below the low flyi ng plane w
green-spotted brown hills and the squa
white rooftops of the small villages, u
changed since the days of Ari stotle. To t
left, at the tip of the island, sh ining in the Sl

I co uld sec the white doric colum ns of t
Parthenon of Proto-Aprill ia , where the ce
mony was to be held . What a bea utifu l se tt i
fo r such a di st ingu ished occasion !

T he cere mony bega n precisely as the h
in the old church struck the noon o n the 15
of March , the ides of March of anci
Greece. Flute and lyre playin g musicia
garbed in the multi-colored robes of a nci
G reece, led the parade into the Parthenon
ca nno t find the wo rds to describe the beau
of the Ioni an maidens, the handsomeness
the men , and the a ura of th is eve nt, whi
had turned the clock of time back 2000 yea

T he C ha irman of the WAS arose a nd int
duced each recip ient amidst a fa nfa re of flu
and lyres . As his nam e was called , Dr. T
arose gracefully. and was immediate ly e
braced by a da rk-haired maiden in an an
length sea-green tunic, who insisted o n
co rti ng the Professo r to the podium, wh
the C hairman so lem nly placed the go ld
D.O. S.E. a round his neck . What a brca t
taking scene! I am not certai n whether T
bowed his head o ut of hum bleness, or I
cause it was be ing weighed down by t
medal.

After the med als had been awa rded, t
cere mony continued for most o f the d:
T here was a wonderfu l feast, which
atte nded by many of the wo rld 's scienti
leaders. I was rubbing elbows with a virt
Who's Who in Science.

To end the ce remonies. the recipients ~

eel' ted their awa rds publicl y. Perhaps yc
witnessed th is, since it was televised a t,

carried to Europe and the Western Hem;
phere by com munication sate llite. In a hi
full of distingu ished guests and townspeopl
each recipient thanked his peers. This is 01

of the few times that I have ever seen Pre
Tor nervous. He stum bled as he Ci,lme to tI
podium. (Perha ps this was intentional in hOI
th at he would again be assisted by an Ionia
bea uty. Who knows? Tor can be awfully s
at times!

The D,O.S.E. Ceremony
The award itself is a heart-shaped meda l

ahou t 4 inches a t its widest and longest po ints.
It is made of solid go ld melted down from
anc ient Greek co ins, and is be lieved to he an
exact repl ica of the o riginal D .O.S.E. fi rst
awa rded to Aristotle. The medal is a tt ac hed
to a gold lin k chain so th at it ca n be worn
about the neck.

T he Wo rld Academ y of Sciences decided
to present the awards in the same tradi tional
ce remony, in the same temple. o n the same
island, a nd d uring the ides of March, exactly
as was done in ancient Greece .

This was a terrible winter in Vien na. very
cold , and I ca nnot remember so m uch snow.
So I was glad to be head ing fo r the warmer
cl imate of the Ion ian Sea. I left Vienna in a
snow storm. and two hours later when I
landed in Athens, it was warmer, but ra ining.
As the Olympi c A irways DC-6B from Athens
banked to land o n the small island of Proto -

scientifi c endeavor. No need to tell yo u, dear
readers, th at th is is one of the most coveted
awards in the scientifi c comm unity . It is
given o nly to the greates t o f the great.

T hroughout the world sc ientists held their
breath in keen anticipation as the announce­
ments of the first modern D.O.S.E. awards
were made o n Decem ber 3 I of this past
year. Among those few selected . I am proud
to say the name.

J ERSEY O STEROND-ToR

with the fo llowing ci tat ion
"for his outstanding contributions 10

the furtherance of the science of
t('Ii' COII I m 1111 leations"

Dr. Tor graciously accepting his D.D.S .E. award.
The event received wo rldwide television co ver­

age by commu nication satellite.
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ments with the ea rth's magnetic fie ld as a
long-distance carrier of modulati on. He suc­
cessfu lly developed a 50 wall magnetic
amplifie r to excite the earth's magnetic fi eld .
Once excited, Tor theorized, the lines of
force would unlock storcd energy in a chain
reaction to propagate the modulation im­
pressed by the amplifier over great distances.

As far as I know, Tor has discontinued his
M EMTAC experiments, or he is working on
them in the greatest of secrecy.

Mrs. Jonevo Lixber, Dr. Tor's attractive a ssistant
who helped uncover the 555 plot against ama teur
radia, praudly displays Dr. Tar's D.D.S.E. awa rd .
If yau happen la natice the med a l, its fa rged

from ancient Greek coins.

5.5.5.
Dr. Tor's greatest contribution to ama­

teur rad io may not be one of his scientific
.discoveries at all, but his exposure of the
5.5.5.• or Special Subscriber Service.

5.5.5. was being developed secretly by an
international telephone orga nization called
ONIT, as a telephonic replacement for ama­
teur radio. Quite by accident, Tor attended
an ON IT conference and was shocked by
what he discovered. T he proposed new tcle­
phone service would consis t of a small en­
coder attached to a regular telephone, enabl­
ing it to be used as an 5.5.5. phone by merely
flicking a switch. When in the 5.5.5. posi tion.
the phone would be switched to a world-wide
telephone master computer center. The com-

[Continued on page 901

MEMTAC
M EMTAC, which stands for "modulation

f the earth's magnetic field to affec t com­
unications" , resulted from Tor's expcri-

OX Voice
In 1965, Tor was busily engaged in re­

earch of a very important nature a nd he
sked me to prepare a techn ical paper on
xperiments th at we had conducted together.

We bo th had noticed, over a long period of
ime.that certain voices cut th rough the Q RM
nd QRN much better than others. Why?

After careful study, we fou nd the trick to
mproving voice intelligibility was to get as

uch power in the voice range between 1000
nd 3000 c.p.s. Of course, th is can be done
lectron icall y with filt ers, clippers and com­
ressors, bu t these arc costly devises. We,

nstead , devised a series of voice exercises
hat could produce a gain in intelligibili ty
quivalen t to 10 db, at no cost at all!

Now you might ask, what docs th is all have
do with amateur radio? True, the Professor

as an active radio amateur, but that was
any years ago, and he no longer holds a

alid licence.
Well, I have worked very closely with Tor
r the past th irty yea rs, and 1 can tell you
at amateur rad io is still the closest thing to

is heart. Many o f the scientific contribu­
ons which earned him his D.O.S.E. were
otivatcd by his desire to do something fo r

mateur radio. In the fo llowi ng paragraphs
will review briefly those of his activi ties
at have had significant influe nce on amateur

adio.

Ionospheric Amplification
T his is probably Prof. Tor's greatest claim
fa me. He is genera lly given credi t for dis­

overing, as a radio amateur more than
irty years ago, a un ique cha racteristic of
e ionosphere which makes it possible to

bta in a greater amplification for very low
ower signals, than fo r higher power.

Wartime diffi cu lties made it impossible for
e Professorlo publish his Ionospheric Amp­

ification paper until 1964. Since publication,
owcvcr, it has been given much credit for
he trend to low power now very much evi­
ent in the amateur bands. More radio ama­
urs arc making more contacts with lower
ower tha n ever before as a result of Dr.
o r's experiments with Ionospheric Amplifi­
ation.
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LVF-2568, SM7CXH -2569, SM7BBH
2570. SM7CF R- 257 1. LA9HC- 2572. SM
7ASA-2573. SM5CAK-2574, SM 5BFJ
2575. K4GRD - 2576, WA9 HQ -257
K4CI A- :!578. K4SWO- 2579, W4JXM
2580. K!IYIP- 258 1. W3HTO- 2582. D
6IC-2583. W8UCI- 2584. W8MSG- 258
UA9 BZ-2586. DM 2BY - 2587. DL8TG
2588. O K IAF - 2589. OK21'O- 2590, G
BDS-2591. GC2 B IV-2592 and HB9B
259l.

AZ I' hone: CElZ -404 and C R7 FM
405.

WPX
Business was good up Howard's way to

with the following new WPX certificate an
endorsement winners:
WI' :\: 5.S.H.: S:'.15EAC-l87. GlBDS-l8
FR7ZG - l 89. UA\\ l-l 90. UAlF r - l 9
and UT5RO- l 92.
W I':\: C. .:S:'.I7DQC-907, Wl C RE- 90
OKIA R - 909. UA\\ LH-9 10. UAl HV
911. UIl5KLD-9P a nd U Il5LS-9 13.
WI'X :II i,,,''' : SM 5AD -1 88. SM 5CAK
189. W4 LR . HB9RX-1 91 and I IIl NU
192.
Cn n l illrn l EJ1c1o~Cnlenls: Europe: DE
KW. S~I7TV. WA2FQG and W9 HFIl.
A fri ca: S~1 7TV and WA2FQG . A .,ia: SAl
TV. N orth America: DLlQT.
Han" E llllnr,..'me llls: 80 M eters: O K2P
S \ 15BGK and UAlFT. 40 M eters: SM
BGK. 20 M eters: O EI KW. O K2 DB. UA
FT and WA2FQG. /5 M eters: WA2FQ
/ 0 M eters: DI.I QT.
;\10"" En....,.,..·" ..-n ts: S.S.B.: W9DW
600. Y\,4 A-400. WA6AH F- l 50.
FT-lOO. Gl IlDS-lOO and F R7ZG-l(
CW.: AlFr- 500. S\ 15 IlG K-450. O K
1'0-450. O K I PT--400. W9H FIl-l50 a
W2:'.1\l - 350.
PhOtIC: W9WH M-850. PA\ISNG - 750 a
Y 4QG-450.
.\tired: W4 LR - 850. W9DWQ- 800.
CPR - 750. GlDO -750. PAIlS G -7
WA2FQG-500 and S:'.15CAK- 500.

5.5.8. OX Awards
There was a noticeable increase in I

terest in these awards from overseas. with ~

of 14 new certificates authorized going
DX-Ia nd . The winners were:
/ 00 COUII/ries: VK9WD-540. H P IJ C- 5'
D13WW- 542. SM 7CSN- 54l . S M5EA(
544. S\l5AD-545, C02FA-546, VP7 J
547. DL8XA- 548. PYIJZ- 549 and 11'
KZQ- 550.

W alter Geyr ha lte r. Dl3RK. in our bock a real
Big man in G erman OX Affain. Walter hod been
e dito r of DX-M8 for many years a nd is our CQ

OX Co mmitte e ma n in DL-Iand.

WAZ
It was a big month fo r WAL with 39 hard­

working DXers being authorized to receive
the world's toughest DX award during the-period Jan . 1-3 1. 1969. Thi makes itthe 3rd.
highest month in the history of the award.
Hat's ofT to the following winners:
W AZ 5 ,5 .B.: CE3ZN-635. \ PJL- 636.
SM6V R- 637. O H\\N I- 638. W9WG Q-639.
DL7IlK- 640, UA3 HO-6·U. K6SVT-642.
PY IWJ- 643 and VK3 VK-644.
W AZ C.W.- I'holw: OESCA- :!567. W6-

>1'.0 . Box ~05. Winter Haven, Florida 33 80

BY JOHN A. ATTAWAY.* K 4IIF

G us. HK~TU , Wall i I land. KH6G LU.
VQ8CC - and it's just gelling started. 1969
looks like one of the best DX years ever.

T he controversy is all over and hopefully
•

it won't ha ppen again. If we can formulate a
good. sane countries list acceptable to every­
one, and stick to it. we can be sure it won',
happen again. The road ahead looks good
from this vantage point. HOW ABO
YO U !
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Rudo Stoigl, OK2QR, a top European OXer who
recently qualified for the 650 sticker on his WPX
certificate. Ruda is also interested in the USA-CA
program and has 736 counties confirmed. He
asks that everyone please print their county on
their QSL card. In 12 years on the air Ruda has
mode over 23,000 QSO's using a 9 tube
Gerrnon army receiver and a homebrew trans-

mitter with 200 watts input.

•

.. .• •

two countries having different govern ments
which love each other like cat and dog. T his
means that countries like DL & DM . North
and South HL, or North and South 3W8
should be counted separately. West Berlin is
d ifficult to put into a category since it is
formally under the admi nistra tion of 3
western powers but has the money of DL. It
could be another country too.

" Pt. 2-lslands as separate entities-No
comments. T his seems logical.

" P t. 3-Separation by foreign land-What
is considered foreign land? If U P2 lay be­
tween UA2 and UA3 it could be considered
that UA2 and UA 3 were different countries.
but U P2 isn't foreign territo ry. Also , how
about A RRL's pseudocountries like G M,
G W, and G D . Should they be different fro m
G? [ think not, because the only differences

Cloude Ronsloux, F9MS, OX Editor for REF, the
French national amateur radio society. Claude
is also an oversea's member of the CQ DX com­
mittee ond checks WAZ and S.S.B. OX OSl's for

us in France.

5.5.B. OX Honor Roll
ZTP ._•._. 3t 1 K6CYG .•....305 W2FXN 292 W6RKP _.272
3AHQ 315 KGYRA 305 W9JT .....•..292 G3NUG .210

A2RAU __315 WA8AJI ....304 KII XG 288 G3WW 269
IlW .•..315 W6YMV .303 W2LV 286 KBONV _._ 269

12HP 313 WgQV2 ..•...303 K8RTW 286 MP4 8BW ..261
3NKM .313 W2BXA .302 W6EUr 286 G2Pl .._ 265
AllIS __.312 G1AWZ . ..301 W9EXY _..__ 284 G2BVN .264
190 H __....311 G6TA __..301 F2MO 283 W2MJ ..26 1
P4Cl .. .310 W3DJZ 30 1 W3KT .281 DL3RK _259
3FKM ..__310 G3HDA _. .298 WllLF __....280 G3DO .259
2RGV .•.. ::'09 XElAE .298 W6UOU .2RO PJ2AA 258
40PM .309 5Z4ERR __..298 W4RlS ._.279 KI SHN ..__..257
AMU .308 K?DX _._ _797 K40EI .._ 279 WAUOQ ..256
DE ..__30R W4QCW 297 OlllN 276 SM6CAS ..254

8KS ....••..307 W4SSU 797 K4HYL 276 W6BAF 254
5KUC 307 W8BT .•..._.297 W7DlR __ 276 K6CAZ 254
6LGF _ 307 W4UF ..•_ 797 PZl AX 1'74 PA0SNG 252
2ZX _305 W4PAA •..__294 K9EAB _273 VE6TP 25 1
4NJF •..•..305 WSEVZ 293 K9LUl 273 .WIAOL 250

De Extra
One Ihing wh ich has absol utely amazed

e since I became a regular contri buti ng
ditor to CQ is widespread ci rculation of the
agazinc. Over the past 2 years I have re­

eived letters fro m subscribers in almost
very real country in the world including
uch diverse ones as Russia and Lesotho.

hen you real ize that you're that widely
cad it makes you take the job pretty seri­
usly. Among those received recently is a

etter from Leon, SP5AFL. giving his reac­
ion to the CQ DX Advisory ba llot which
ppeared in the November. 1968 issue . We
re making it D e Extra this month to give
o u and example of east European thinking
n the country sta tus question.

" Having jusl received my November copy
f C Q with the DX Advisory ballot [ de­
ided to write a few comments . As a DXer
nd an author of a handbook with a n awards

.ection [ am more than a lillie interested in it.
" Pt. I- Country should have a separate

overnment administra tion-s- Fully agree. It
isn't down to earth to count as one country,

o OX Awards-Rules and Applications
A reprint of the rules. as well as appli­

ation blanks. for all the CQ DX awards may
c obtained by sending a se lf-addressed,
tamped envelope (sase) to any of the award
anagers. These a rc K4I1 F for WAZ, K4­
SN for WPX and V PX. W8HBD for the

.S.B. DX Awards, a nd K4GRD fo r WPNX.
II addresses arc OK in a recen t ca llbook.
Regular readers and subscribers will fi nd

ules for all the awards in the DX column of
he Janurary, 1969 issue.

00 Countries: SM6C AS-1 62 and W9JT­
63.
00 Countries: W4NJF-40 .
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CQ

2,91 I
1,896

7 13
I, 183

A RRL
2,225

7 10
278
432

Total Entries
Total OX Entries
OX Phone Entr ies
OX C.W. Entries

" King of the Contests? by lV6NJ U: Up
reading the results of the 1968 ARRL T
and seeing where the contest is still t
" King," I decided to m ake a comparison
the ARRL and CQ contests. M any Californ
OXers have sta ted that they enjoy the
contest more than the ARRL because
better OX activity and single band entric
Keeping these com ments in mind the fo llov
ing analysis was made.

"Judging by number of entries and 0
participation the ARRL contest is no long
King. Below arc comparisons o f the 1967 C
and ARRL tests:

•-•
• ..;1.-:

.• i.i

This is Anna-she's one half of Poland's cut­
standing husband and wife OX team. Anna,
SP6AZY, is giving some SSB experience 10 her
young son, Paul. Behind the shutter is the other
half of the duo, Andy, SP6AEG. (Photo via

K4DSN)

New Nethe rlands Antilles Prefixes
A new system has been adopted by th

government to designate and identify radi
amateur sta tions o n the different islands. I
went into effect Jan . I , 1969 , and after tha
date the previous calls became illegal. Thii
provides some juicy new o nes for the WP~
boys. T he new set-up is as follows: I
P12 - the isla nd of C uracao in Zone 9 I

"Of the total ARRL entries. 32% we
from OX stations wh ile 65 % of the CQ co,
test entries were OX stations. The C Q te
had 31 % more entries and 156 % mo re 0
partic ipat io n in the Phone section and 174 \
more O X participation in the c.w. sectio
Total OX part icipat ion in the CQ test w:
167 % better than the ARRL test. The nu
ber o f countries in the ARRL test was dow
16% from last year. The most noticab
continents of difference for OX particip:
tion a rc Asia , Europe, and Sou th Arncr ic.
OX entries in the CQ contest exceeded t
ARRL by 223 % in Asia , 202 % in E urop
and 138 % in South America.

"It is obvious that something should
done to encourage more participation in th
ARRL contest. Single band entries may hel
but possibly other measures co uld be take
I suggest that some cha nges be initia ted i
med ia te ly. We' ve seen su rveys on Field 0 '1)

club sco re limi ts. and A R RL appo intee"
Can't we run a survey among OX test e
trants or even clubs showing an int cres
Approximately 514 entries arc fro m U.
cl ubs and ideas could be obtai ned from thes
cl ubs."

WI WY-King of the Co ntest Make rs
We' ve lo ng considered Frank to be the

world's top OX Contest organizer, and the
following a rticle reprinted from the Southern
Califo rn ia OX C lub Bulletin confi rms this
judgement:

in government is their county councilor
whatever irs called . This way every country
could be di vided in to some sma ller o nes.
Seventy-fi ve m iles doesn't mean much ex­
cept to a W or an old type G man. W hy not
say 120 kilometers?

··Pt. 4- Onlv count UN countries. O! ! !
Can you imagi ne the list wi thout H B9 which
isn't a U N mem ber. or without 01\1 o r OL
which aren't UN members "? "? "? W hat about
the U republics? O nly 2 of them are UN
members?

" Pt. 5- Mlls/ be II postoffi ce, No comment.
Onl y theoret icall y could there be an isl and
wi th 10 permanent inhabitants and no post­
office,

" PI. 6- Cerwin minimum high water line,
Of course! !

" Pt. Ts-D'on' COll n! unclaimed islands or
reefs. Of course not! ! ..

There are some interesting views here .
T his isn' t the first time someone has sugges­
ted separate status for the 2 Germany's. the
2 Korea's and the 2 Viet-nam's, However, it
is the fi rst time anyone has suggested to this
column that West Berlin should have separ­
a te status. I'm sure tha t a Scot or a Welshman
m ight have something to say on his inter­
pretation o f po int 3.

Sec you next month .
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3 - the island of Aruba in Zone 9
4 - the island of Bonaire in Zone 9
5 - the island of St. Eustatius in Zone 8
6 - the island of Saba in Zone 8
7 - the island of Sint Maarten in Zone 8
8 - visitors in Netherlands Antilles Zone 8
9 - visitors to Netherlands Antilles Zone 9
I & PJ~ - for special calls only. Could be

assigned to any island in either
Zone.

is information was furni shed by Jose M .
ijntje, PJ7JC.

From the Mai lbag
d e Kurt l\leyers, W8IBX/2-"ln view of
the glaring inconsistencies in the ARRL
Countries List, I wholeheartedly endorse
your idea of an International Country Con­
gress. However, you must take pains to sec
that a fair representation is present." (We are
presently investigating the possibility of
working this out through IARU-DX Ed.)

de J ose, PJ7J e : "I did admire your arti­
cle in the December issue of CQ concerning
a new approach to country status. I am in
complete agreement that it is time for a

the following on it's rarest country list pre­
pared from a poll of the membership:

I.) Albania-ZA
2.) Heard Island-VK tl
3.) Iraq- YI
4.) Malpelo Rock-HK~

5.) Navassa-KC4
6.) Laccadive Islands-VU
7.) Rio de Oro-EA9
8.) Qatar-MP4Q
9.) Clipperton Island-F08

10.) Bouvet Island-LH4
FEARL (Far East Auxilary Radio League)

reports that its new officers are Capt. W.J .B.
Ross, Jr.-KA2FL-President, and SFC R.W.
Unger, K3FUR, Secretary. Appreciat ion is
expressed to Don, KAZDO, and Leo, KA2­
LS, outgoing President and Secretary, fo r
the excellent job done during the past year.

The Canadian DX Club continues to add
to its burgeoning membership and has de­
finitely become a major force in amateur
radio north of the border. New members
since last month's column include VEl AUC,
VEIAUI, VEIWX, VE2BOW, VE3ATF,
VE3CYP, VOIQA, and VE3U.

160 Meter News de WI BB el al Joe Poston, K9GCE, one of the big guns of the
Indianapolis OX Association. You've probably

The DX Window-The recent change in . worked Joe from time to time in PJS and FS7
gulations which made the nice DX section land.
'tween 1825 & 1830 kc available to WIVE
land ops has made a problem with appa­
ntly no easy solution. As far as the east
ast is concerned the DX stations can oper­
e in the clear space between 1850 and 1855
. However, this is no good for the W8's,
9's, and W~'s who hear much Loran QRM
this band segment.
WIBB advises that we have no choice but
"live with and work with" the QRM in the
25-1830 kc segment. Possibly we can
lve this problem to the point where il is
able by tact, diplomacy, and understand­
g. Discuss it with the boys wh o operate
ere. Let them know that DX congregates
ere and get them to listen for it and oper­
e outside that section. Stew is willing to
mpose a friendly letter which we could send
stations heard there, explaining our prob-

m to them and asking their help.
The point is that DXing time on 160 is
Iy a small portion of the available time, so

aybe the boys won't mind at all QRXing
d maybe joining in the fun. Possibly this
ction will gradually come to be known as
e "DX Window" of 160 through which
eryone can better enjoy top band. Any
ggestions as to how best to accomplish this
ill be greatly appreciated. Drop a line to
ew Perry, WI BB.

Club News
Congratulations to Bob Norman, K4G RD,

Q WPNX Award Manager, on his recent
pointment as new editor of the Florida DX

eport, official organ of the Florida DX
lub. A vote of thanks to Gene Sykes, W4­
RB, for his many years of effective and
ithful service. He leaves a big pair of shoes
r Bob to fill.
The Southern California DX Club reports
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An Olt Timer, W~GDH, John Dormois [Linotype
business) of Kansas City, Kansas-proudly dis­
pla ys QSl cords for believed "FIRST EVER" 50
Sta te "WAS" Award Certificate on 160 mete rs!

drastic change. I always felt that our. Dutch
islands in the Caribbean were never given
the right recognition , although every bit of
rock in God's ocean was given separa te
country sta tus."
d e Vic O lacke, VE3IG- "Please remind all
that SASE or SAE plus IRe's to all OSL
Managers arc a must! Also remind W, K
boys that USA postage is not valid in Canada .
All VE OSL Managers have a lot of trouble
with SASE's having U.S. stamps.

"CR5SP, C R6IV, and myself have asked
every Sunday at 2 100 GMT. Anyone who
needs a contact can drop me a line and I will
set it up for him."

d e Doc Pollard, W Alll\lOJ- "Thought
you would like 10 know that my copy of your
K4I1F/KV4 card was accepted for my DXCC
certificate awarded 9/24/68."

de Er nie, VE ljO- "1 would like to offer
my services as OSL Manager fo r a DX sta­
tion. Contact Ernest G uy. 133 McKenzie
Ave.. Oromoto, New Brunswick, Ca nada ."

Here is a chap
who has recent­
Iy given many a
happy DXer a
new prefix and
country, Fide,
AP5HQ, who is
very active on
the c.v«. bands
with a 100 watt
transmitte r and
on inverted Vee

antenna.
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de Ed, W2UAA- "On Jan. 2 1 I worke
G 3CFV on 160 meters between 2:20 an
2:50 A.M . EST. Signals were 5/819 both way.
and his s.s.b. was also 0 5. T he antenna wa.
a "double" Hula Hoop, only 3 ft. abov
the snow and 4 ft. above the ground, 80 ft .
in diameter and made of # 14 wire . I plan
to subs ti tute 6 in. aluminum fl ashing fo r th
wire . which should improve performance
noticeabl y."

de Martin ill. Goldberg, K~BUn - " I
have worked over 260 counlries with an
HT-37 barefoot to qualify for my 2X S.S.B.
WAZ. I believe th is is one of the most dim
cull DX Certifica tes to obta in, and well worth
the effo rt and satis tfaction it has given me."
(Some DXers have reported work ing ove
300 COl/ II tries before making WAZ. It i.I"11'
easy, 1I1.-DX Ed.)

de Charlie Carroll, WN3KKG/ilIM- " j
opera te a Heath HW-1 6 tranceivcr aboard
the S.S. A ustralian Galaxy in the Pacific. If
any novices arc interested in DXing they ca n
find me on 2 1170, 2 120 I, and 2 1213 around
21 00-2200 G MT."

de EdwlIr,l U, Dzerla, W8EM- "j am a
subscriber 10 your fine magazine and think
it is the only one which gives the complete
DX picture, and DXing is all I have time for
at present. I su bscribe to all 3, but your a rti­
cles beat the other 2 by a country mile."

He re and There

A2, Botswa na-Jim, A2CA U, is active on
14 mc c.w, Skeds ca n be arranged th rough
K4AD U.

AI',,), East l'akistan-AP5CP reported on
14052 at 1254 G MT . OSL to Tiger ' Amateur
Radio Cl ub, Dacca Signals, Dacca 6, E.
Pakistan.

A1'5, West l'akistan-AP5HO is frequ­
ently worked near 14203 kc between 1230
and 1300 G MT. He is also reported to have
been heard on 14220 kc at 0300 GMT.

CUS, Timor-Three stations,arc currentl y ,
active. They are CR8AG with 25 watts on !
a .m., CR8AH with a Swan 350 and 15 meter
quad, and C R8AI on s.s.b. with ' a TH-3 ,
beam. T he latter is most active on saturdays
between 2 1260 and 21300 kc .

DAnC QSL Bureau-The new add ress for ,
the DARC Bureau is P.O. Box 86 0320, D 8
Munich 86, Germany.

DXI, P hili ppines-This is a new prefix
for foreign operators in the Philippines. Na-

[Continued 0 11 page 90 ]
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Contest Calendar
BY F RANK ANZALONE,':' WIWY

N ovember 15-16
November 29·30

IA RC Pro pagation Conte st
Phone: 000 I G M T M a r. 29 to 2400 A p r.13

The c .w. portio n of the "contest with a
purp ose" was held last month. Complete
ru les in the February CAl ENDAR .

Ma il yo ur log before June 1st to : L.M.
Rundlett, IARC Contest C ommittee, 200 1
E ye Street, N.W . W ash ington. D .C . 20006

SP OX C.W . Contest
Sta rts: 1500 G MT Saturda y, A pri l S

Ends: 2400 G M T Sunday, A pril 6

T hi s is a e .w. o nly co ntest in wh ich the

'14 Sherwood Road, Stamford, Conn. 06905. I

Helvetia XXII Contest

Starts: 1500 G M T Saturday, April 19
Ends: 1700 G MT Sunday, April 20

T his is you r opportuni ty to work som e
o f those rare C antons needed for the
att rac t ive H 22 cert ifi cate.

C heck last month's C ALENDAR for con­
test rules a nd list of Swiss C a ntons.

M a il your log with in 30 da ys to : Marius
Roschy, HB9SR, USKA Traffic Mgr., C h.
des Gra nad iers 8, 1700 Fribourg, Switzer­
land .

Applications for the Helveti a XXII certi­
fi cate however go to : Henri Bulliard, HB9 RK,
P. O . Box 384, 1701 Fribourg, Switzerland.

PACC OX Contest

Starts: 1200 G MT Saturday, April 26
E nds: 1800 G MT Sunda y, April 27

Its the world worki ng the N etherlands on
a ll bands, 1.8 th ru 28 mc. c .w, and phone are
scored as se pa ra te contests with separa te logs.

Exchange: The usual five a nd six figures,
RSJRST plus a p rogressive QSO number
sta rt ing with 00 I. PAl PEl PI sta tions will
a lso include their province. (57900 I I G R)

T he II p rovinces a re: DR, FR, G O, GR,
LB, N B, NH, OV, UT, ZH, ZL.

St'Hr ing: Each QSO cou nts 3 points a nd
the sa me sta tio n m a y be worked on each band
for QSO and mult ipl ier credit. The mult ipl ier
is the sum of provinces worked on each band,
a possible I I per band . Fi nal score, total QSO
po ints multiplied by the sum of provinces
worked on all bands.

Awa t -ds r Certifi cates to the top scorers in
each country a nd each call district in W JK.
V E/VO, C E , PY, JA, VK, ZL, ZS.

world works the Polish stations.
Com plete rundown o f the rules in last

month's CALENDAR.
M ailing deadline is M a y 1st and logs go

to: PZK Contest M anager, P.O. Box 320,
W arszawa I, Poland (Indicate SP DX
Contes t)

19-20
19-20

4-5
J 1-12
J 1-J2

26-27
3-4
3-4
3-4
3-4

10- 12
17- 18
24-25

7-9
15-21

19-20
26-27
26-27

J8-19
25-26

5-6
12.13

October
October-

November

October

July
July
October
October
October

November

April
May
May
May
May
May
Ma y
May
June
June

Calendar of Events
Mar. 29 - Apr. 13 IARC Propagation

Phone
SP OX CW Contest
CQ ww wr-x ssn
Con test
Helvetia XXII Contest
PACC OX Contest
DARC WAE RITY
Contest
O NE LAND QSO Party
USSR OX Contest
OZ-CCA OX Contest
Nebraska QSO Party
Ohio QSO Partv
Georgia QSO Party
Michigan QSO Party
YL Internat ional SSB
N.Y. State QSO Party
Mass. Amateur Rad io
Week
Columbia OX Contest
Minnesota QSO Party
VK /ZLlOceania Phone
VK/ ZLlOceania C.W.
RSGB 28 MHz Phone
Contest
Boy Scouts Jamboree
CQ WW DX Phone
Cn'lfp".

25-26 RSGB 7 MHz C.W.
Co ntest

8-9 RSGB 7 MHz Phone
Conte st

8-9 ARRL SS Phone
Conte st
ARRL SS C.W. Contest
CQ WW DX C.W.
Conlest

April
April
April

April
April
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Logs: Date/time in GMT, station serial
num ber senti received, multiplier column for
each band, (fi ll only when it's a new multi­
plier) and QSO points.

Include a summary sheet showing the scor­
ing and o ther pertinent information and your
name and address in BLOCK LEITERS. T he
usual signed declarat ion that all rules and
regulations have been observed is also
requested.

Mailing deadline is June 15th to: P.v.d.
Berg, PAjlVB, VERON Contest Mgr..
Keizerst raa t 54, Gouda, Netherlands.

One Land 050 Party
Starts: 0000 GMT Satu rday. Ap ril 26

Ends: 2400 GMT Sunday, April 27

The New England C HC C ha pter 32 is the
sponsor of this one .

Onl y 24 hou rs out of the 48 hour contest
period may be used for credit. New England
sta tions may work anyo ne, outs ide sta tions
may work New England only. T he same sta­
tion may be worked on each ban d and mode,
and more than once if it's fro m a different
county . Onl y sing le opera to r sta tio ns are
eligible for awards.

Exchanger QSO nr.. RS/RST , county.
sta te and opera tors name. Same fo r all
sta tions.

Scn r i n~ : Domest ic QSOs I point , OX 3
points and No vice 5 points.

N E sta tions- QSO points X (states + pro­
vinces) X (countries + continents).

O utside N E- QSO points X NE counties
(max. of 67) X N E' sta tes. (max. of 6)

KH 6 a nd KL7 count bot h as sta te and
country.

Novice stations score sepa ra te ly. and s.w. l,
ge t dou ble po int va lue if bo th sides of QSO
are reported.

A min imum of 250 points m ust be ob­
tained to qual ify for an award .

Freq ue ncles: c.w.-3575 . 7080. 14075,
2 I090. 28090. s.s.b.-3990, 7'90, 14340,
2 I440, 28690. Also all No vice bands.

Awa rds : Certificates to the l st, 2nd and
3rd place winners in each state, pro vince and
count ry, and in each New England county.
Cert ifica tes also go to Novices and s.w.l.'s.

There arc 3 T rophies, one each to the
highest scoring OX, U .S. and New England
sta tions .

Logs go to : Thomas D. Walsh , K ! VGM,
53 Neponset Road, Quincy, Mass. 02 169
and postmarked before June 16th. Include
a s.a .s.e. if a copy of results are desired .
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WAE RTTY Contest
Starts: 0000 GMT Saturday, April 26

Ends: 2400 GMT Sunday, April 27

This is the first RITY Contest o rganize
by the DARe. Onl y 36 hours out of the 4
hour contest period arc permitted for singl
operator sta tions . T he 12 hours of non oper
tion may be taken in not more than 3 period

All bands may be used, 3 .5 thru 28 m
( It would be highly desireable of suggeste
frequencies had been specificd .) Both singl
and mult i-operat or sta tions arc permitted .

Exchange: QSO nr., RST and time in GM'Tt

Poin ts. Contacts within one's own con
tinent cou nt 1 point , outside one's continen
3 points. However non-European sta tions g
5 poi nts for each EU contact. T he QTC fe
ture is also used in this contest, eac h QT
exchange is worth one point. (See Jul y '6
CALENDAR for details and WAE country lis
QTC excha nge is limited to 5 QSO's instea
of 10.)

Mu ltiplier: T he multiplier is determine
by the num ber of cou ntries worked on cae
band . T he WA E and ARRL country lists ar
the sta ndards . In add ition call areas in th
fo llowing will a lso be used as m ult ipl ie rs: JA
PY, VEIVO, VK, W/K, Z L, ZS, UA9,UA

S,'n r iu g: Fina l score, total QSO point
plus QTC points mult ipl ied by the sum tota
countries from all bands.

Awards: Certificates to fo llowing: To
Ten Single opera tors, European and non
Europea n; Top F ive multi-operators, Eu ro
pea n and non-European ; to the contine nta
leaders; and to the Top T hree with mos
QTC's sent.

Mail ing deadl ine is June l Ot h and go to
Uli Stolz, DJ 9XB. In dcr Ostert 3, 0 -59
Pletten berg, West Germa ny.

USSR OX Conte st
Starts: 2100 GMT Saturday, May 3

Ends: 2100 GMT Sunday, May 4
The Radio Sport Federat ion has not sen

us an official announcement of th is annua
affai r, but we fee l reasonably certai n that i
will be held at the usual time. It's a worl
wide type contest so don't concen tra te 0

wo rking USSR stations only.
Exchange. A six fig ure serial number, fo

the USSR stations the RST plus the numbe
of their oblast, Others will send the RST plu
a progressive QSO num ber. i

Scoring: QSO's between stations on the
same continent count 1 point, and 3 point '
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Ohio QSO Party

Two Periods
1900 G M T May 3 to 0300 G M T May 4
1500 G MT May 4 to 2300 G M T May 4

The same sta tion can be worked on each
band a nd mode for QSO points. Ohio may
work in-state sta tions for credits.

ExeIHII1!,C: QSO nr., RSI RST and QTH :
countv for Ohio. ARRL section for others.

Points: One per QSO on 80 thru 10
meters, two if on 160 or above 50 mc.

Scor ing: Total QSO points multiplied by
the number of ARRL sec lions worked. in­
cluding Ohio, for Ohio stations. QSO points
multiplied by Ohio counties (max. of 88) for
all others. DX stations may be worked for
QSO points but have no multipl ier value.

Portable sta tions cha nging count ies may
make repeat contacts a nd may be claimed
both for QSO and multipl ier credit. (There
is a 1.5 multiplier for Ohio portables oper­
ating from some rare counties.)

Frequencle se 1805. 3575, 3875, 7075,
7275 , 14075. 14275. 21075, 21375. 28075,
28575, 50.15 and 145.10. Ohio sta tions will

[Continued on page 94)

OZ-CCA OX C.W. Cantest

Starts: 1200 GMT Saturday, May 3
Ends: 2400 csrr Sunday, May 4

This is the 18th running of this contest by
the Radio Amateur Society of Denmark.

It's a world wide type contest, with oper-- .ation on all bands 3.5 thru 28 mc. Both single
and multi-operator sta tio ns are permitted.

Exd ,a ng." Six figures. RST plus a pro­
gressive QSO number starting with 00 I.

Sco r ing: Each completed QSO is worth 3
points, however contacts with OX, OY and
OZ sta tions count double. o r 6 points. Your
mult iplier is determ ined by the number of
countries worked on each band. Call a reas of
the following \V/K , VE/VO. PY. LU, VK
and ZL will also be considered a mult iplier.
Final score, total QSO points times the sum
of the multiplier fro m all bands.

A" 'a rds: Certifi ca tes to the highest scorer
in each country a nd above call areas.

Include a summa ry sheet with your log and
a signed decl aration that all rules and regu­
lations have been observed. Include an IRC
for a list of the results.

Mai ling dead line is June 15th and they go
10: E.D. R. Contest Committee, P.O . Box
335. Aa lborg, Denmark.

Nebraska QSO Party

Starts: 1600 G M T Saturday May 3
Ends: 2200 G M T Sunday. J\ lay 4

This party is open to single operator sta­
ns onl y. The same sta tion ma y be worked
each band and mode for QSO points.

Exchange: QSO nr., RS/RST and QT H.
unty fo r Nebr. and ARRL section for
ers.

Point" One point per QSO for Nebr. , 3
ints for others. (Nebr. sta tions may work
er Nebr. sta tions for QSO points only)
S("ori n~ : ebr. sta tions, QSO points times

ultiplier of ARRL sections plus a max­
urn of 10 DX countries. Others. QSO
ints times ebr. counties worked. (max.
93)
Frequencies: 18 15, 3600, 3982, 7 100.
60. 141 00, 14300. 2 1070. 28050, 28600.
Award~: Certificates to the top scorer in
h Nebra. county, A RRL section and

untry.
Lo gs: Should show dateltime in GMT, ex­
ange sent and recei ved , band. mode and
ints. A summary sheet with the scoring and
ur name and address in block letters is
o requested. .
Mail logs to: Lincoln Amateur RadIO

b. Att: \VAllKGD, 4921 Tipperary.
ii, Lincoln, Nebraska 68512.

tween sta tions on different continents.
The fin al score is determ ined by the total
a point s on each band multiplied by the

lTerent countries worked on that band.
The final all band score 'is the sum of the
orcs from each ba nd. (Not like our \v\V
ntest, you add the scores in the last column.)
Onlv 12 cont inuous hours out of the 24- .
ur contest period may be used for sconng.
e same country may be counted only once
a mult iplier, and contacts between sta tions
the same city a rc not permitted.
Awa rd" l st, 2nd and 3rd place awards
II be made to single and mult i-operator
idcrs in each cou ntry and also to conti n­
tal leaders.
S.w.l.s a rc invited to participate, they
ore o ne point if the serial num ber of one
Ition is reported, 3 points if both of the
chan ge arc reported .
Contest contacts can be credited fo r any
the USSR awa rds: R-1 50-S. \V-100-V ,

100-0. R-1 5- R and R-6-K.
Mailing deadl ine is June 1st to : Central
ulio C lub. P.O. Box 88. Moscow. USS R
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Propagation

BY GEORGE JACOBS,* W3ASK

A seasonal decrease is expected in OX
openings on 10 meters. O n the average. con­
siderably fewer openings will take place
during April, compared to the winter months.
Some excellent openings. however. arc stil l
forecast du ring the daylight hours to many
areas of the world .

Fifteen meters is expected to be the op­
timum OX band during April f rom shortly
after sunrise th rough the late afternoon a nd
early evening hours. Exceptionally good
openings arc fo recast to most areas of the
world during this lime period. On some cir­
cuits. primaril y to southern and tropical
areas. the ba nd sho uld also remain open well
into the hours of darkness.

With an increasing number of dayl ight
hours during April. 20 meters is expected to
remain open to one area of the world or an­
o ther. practically arou nd- the-clock. Peak OX
condi tions arc forecast for the sunrise period.
and again during the late afte rnoon a nd early
evening hours when excellent open ings arc
expected to most areas of the world.

Good OX propagation conditions arc pre­
dicted for the 40 meter band during the hours
of darkness and the sunrise and sunset per­
iods. with openings possible to man y a reas
of the world . Some fai rly good 80 meter OX
openings shoul d a lso be possible during the
hours of darkness. a nd there is a chance for
an occasional OX opening on 160 meters
during this sa me time period.

Stat ic levels arc expected to increase con­
siderably during April, especially on the 40.
80 a nd 160 meter bands.

OX propagat ion conditions for each of the
amateur bands from 10 through 160 meters
for the period April 15-June 15. 1969 ap­
pear in the DX Charts on the following pages.
For predictions of short-skip openings. be­
tween distances of 50 and 2400 miles. refer

"11307 Clara Street, Silver Spring, Md. 20902.
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LAST MINUTE FORECAST
DaIl-to-D41/ COfIdit iom and Qu4li t ll lor

A pril I , through. Mall 15, 1969

Forecast Rati1l0 & Qwtlity
Dallif (4) (3 ) (2) (I)

Above N orm al: April 3, 9, A A.B B· C C
13. 18. 26. 30. Ma y 3, 13.

N ormal : A p r il I. 4-5, 10, A· H B-e c.n D.E
12. 14, 15- 17. 19, 21-22,
24_25, 27_29. Ma y 1_2,
4-6 , 9, 11-1 2.

Below Norma l: A p r il 2. 6, e n D E
8. 11 .20.23. Ma y 7-8.
10. 14.

Disturbed: April 7 ; Mny i s , D EE E

H ow T o USE TII ESE C IIARTS
The followin K is an explenatton of the symbols

show n above. and inst ructions f o r the use o f the
CQ p ropagation prt"ll iet lon s :

I - E nter P ro pa ga t io n Charts on fo llo w ing paa't'S
u nder APpropriate ba nd and d istance or zeceranh ,
k a t a rea colu m ns. Read predicted tim Ptll o f ban d
openings a t intersect io n of both columns.

2 - Follow in a' each predicted ti me of hand o pt'nina'
is a fo reca s t r n tl n e which Indicates the relnt tvo
n um be r o f da ys the ba nd is ex pected to open du rin st
each m onth of t ht> forecast p er-iod, The h ia'ht' r tht'
rnti n K. th e more fr t"tluent t he o pen inK. a s fo llo w s :
(4) band open m ore tha.n 22 da YlJ eac h m on th : (3)
betw een 14 and 22 da ys : (2) between 8 and 13 day. :
(I) leu t ha n 7 dnve.

On the "Shor-t-Sk ip" Chart where two nu mernls
are show n w ith in a si n a'ie set of part"nthl"8is. the
fi rst a pplit'S to the shorter d istance for which the
Ioreenst is m ade. a n d the second to the ereater dis­
ran ee. N ote t he foreca s t ratina' for later use.

3-\"it h the fo r t"t"Rst rating noted above. 8ta rt
w ith t he numbers in narenthese a t t he top o f t he
"Last Minut e FOrt'CRflt" a p p t":uin lOt' above. H.·ael
down the table fo r a day-to-day fOrt"CRs t of ProIJn­
e urlon conditions in t erms or A llOY.' Norma l <\ VW V
r nti n lC h il{h e r t han R) ; Normal (W W V rntlng- "· R):
Below Normnl (W W V rati ng 4) : Distu rbed (W W V
ratinlC less than 4). T h e letter sym llOls (A - E)
d t·scr iht· recentfo» eondtttons (silO1a l flua lity. noist·
a n ti fad in Jr levels] expected f o r eeeh day of t he
month n nd hnve the followlne m t>a n in lOt' : (A - t·x_
eellent o nen tne w ith s t ron g . eteadv et smals: R­
~ openi nlC. m oderatel y s t ron g si l{nftls. litt lt·
f ad in g nnd not ee : C-fnir o p eni ng , s ilO1a ls rluetu­
a ti nR' between moderatetv s t rons nnd weak ; D -poor
o pening, s ilOt'flals ",('n('rally w eak Rnd eon eiderable
Cadin lC and noi_; E - poor openlne, o r none at all.

4-This m o n th's nx P ro poj.!'lltion Charts art" h,'uwd
u pon a transmitter power o f 250 watts e.w.: 500
watt s s .e.b.. or 1000 watts d .s.b. . in to it d ipolt> nn­
t ..nnn a quarter-wave a bove around o n lRO nnd 80
mt>h·rR. a h nl(_wavf> above groun d o n 40 nnd 20
meters , a nd n wnve-lensrth nbov(' R'rountl on I II n n d
10 m ete rs , F o r each 10 db ga in nbovr- thl'8 (' rt-(l'r_
('n("t' levels. rece nt to n Quali t y show n in tht· "La et
Minut t' F o reca st " will im prove by one It·yt'l : fo r
each 10 db loss . reccnt fon will become poo rer b y o ne
level.

5-Loca l Standard T im e fo r th('l'(' p j-ed ic tiona iA
ImAt'tt o n the 24.h our 811Atem.

fi - T he E a ster-n USA Chart can be used in tht" 1. 2.
3 .4 . A. KP t. KG4 a nd K V4 a m a teur call art"R8: T h t"
C('ntral USA Chart in the 5. 9. and 0 arM A. a nd
the W estern USA Chart in the 6 and 7 areas. The
Cbart e Are valid from April 15. 1969. throuR'h June
I ;; . 19 fi 9. a nd a r e prepar-ed f rom baste proflalVltion
datA published m on t h ly by t he Ineu tut e F o r T pte­
com m u nicatio n Sciences And A f>ronom y o f t ht" U.S.
Dept. of Commerce . Boulder. Colorado.

to the Short-Skip Charts. which appeared i
last month's column.

Sunspot Cycle I
T he Swiss Federal Solar Observatory 9

Zurich reports a mean monthl y sunspot nUl11
ber of 105 for Janura ry. 1969. T his resul i
in a 12-month smoothed sunspot number

See page 11 0 far New Reader Servi



s P redt cted t imes of 80 meter o penings. Open ings on
160 m et ers a re a lso li kely to occur d uring t hose times
when 80 m eter o penings are shown with a fo reca st
r at ing oC (2), or h igher .

N or thern 10-14 (1) 21-00 (1) 02-05 (l) 18-1 9 (1)
Europe & 08-10 (I) 05-08 (2) 19-2 3 (2)
European 10-12 (Z) 08-12 (I ) 23.01 (1)
USS R 12-14 (3) 12-1 5 (2) 19-23 (1) '"

14.1 5 (2) 15-1 7 (3)
15_1 6 (1) 17-20 (2)

20-22 (3)
22.02 (2)

Ea stern 13-17 (1) 08-10 (1) 11-13 (1) 19-2 1 (1)
Med iter ; 10_15 (2) 13_15 (2) 21-22 (2)
r-anea n & 15-17 (3) 15. 18 (3) 23-00 (l)
Middle 17-18 (2) 18-21 (4) 2 1.23 (1) .
East 18-19 (1) 21_00 (3)

00-01 (2)
01-0.; (1)
0 ;;_07 (2)
07~09 (1)

West & . 09-10 (1) 05.06 ( I) 06- 13 (1 ) 18-20 (1)
Central 10_13 (2) 06_07 (2) 13_1n (2) 20-22 (2)
ACr iea 13-17 (3) 07-09 (3) I n_17 (3) 22_01 (3)

17-18 (2) 09- 12 (2) 17-00 (4) 01-02 (2)
18_19 (I) 12 _1 ·1 (3) 00-02 (3) 02-03 (I)

14-1 7 (4) 02-06 (2) 21.02 (1 ) 0
17_20 (3)
20-22 (2)
22_0l') (t l

East 15-1 6 (l) 07-H) (1) 13_U; (1) 19-20 (I)
ACriea 16_18 (2) 10-12 (2) Hi-17 (2) 20-23 (2)

18-20 (1) 12-14 (3) 17_18 (3) 23-01 (1)
14_16 (4) 18-2 1 (4)
11l_1 8 (3 ) 2 1_00 (3)
1 ~_1 9 (2) 00 _03 (2)
19-20 (1) 03_0.; (1 )

South 09·10 (1) 00_01 (1) 12-14 ( I) 20-2 1 (I)
ACriea 10-12 (2) 01_02 (2) 14_lfi (2) 21-23 (2)

12_1 3 (1) 02-03 ( I) 11l-17 (I) 23~O I (I)
07-0 9 (I) 23-00 (l) 2 1_00 (1) 0
09 _11 (2) 00-03 (3)
11_13 (3) 03-0 ;; (2)
13·}.1 (2) 0.i-07 (I )
H.I r. (t)

Central N il 1.'i-1 8 (I) O;; ·M (1 ) l R-20(1)
& South l R-20 (2) Oil-OR (2)
Asia 20-21 (I) 08.1 0 ( I)

0 8~10 (1) 17-19 (I)
19-21 (2)
21_23 ru

South- N il 07-10 (1) 0.i. 06 (1 ) N il
east 17-1 8 ( I) 06_08 (2)
Asia l R-20 (2) OR_I0 (1)

20·22 ( I) 1;;_11l (1)
11l_19 (2)
19. 2 fl (0

Fa r 17-19 (1) 08-10 (I) 03-0f> (1 ) 04_0 1'; (1 )
East 15 -17 (I ) O.'i -O ll (2'

17.1 9 (2) 01l-08 (3 l
19_21 (1) 08-09 (2)

09-10 (1)
17_19 (0

South I n. 17 (1) 07-0R (1) 19_21 en 00-02 (I)
P a clflc 17_19 (2) OR- I 0 (2) 21-22 (2) 02·0.; (2)
& N ew 19-20 (I) 10~14 (1) 22-00 (3) 0.'1. 07 (t)
zealan d 14_1 8 (2) 00-03 (4) 02- Ofi (1) '"

18_20 (3) 03-OR (3)
20-22 (2) 08_09 (2)
22.00 (l ~ on-l0 (t)

Aust r a l- 17.20 (1) 08~09 (l) 16. 17 (1 ) 03 _04 (1)
a sia 09· 10 (2) 17_00 (2) 04.0f> (2)

10-11 (1) 00-03 (3) 0(;_07 (1)
11l-18 (t) 03-01l (2) O,i_OG (1)'"
l R_1 9 (2) 06-08 (3)
19_21 (3) 08-09 (2)
2 1-22 (2) 09-10 (l)
22_23 (1)

Northern 10-11 (l) 06· 07 (1) 03-0:1 (2) 18- HI (0
& Centra l 11-1 1) (2) 07·08 (2) 0."i-09 (4) 19-20 (2)
South 15_18 (3) 08-13 (3) 09·11 (3) 20-04 (3)
Amer ica 18-1 9 (2) 13·1 9 (4) 11-1 5 (2) 04. 06 (2)

19_20 (I) 19-20 (3) 1;;-17 (3) 0fi_07 (I)
20_22 (2) 17-23 (4) 20.01 (1).
22-00 (1) 23-02 (3) 0 1.03 (2)'"

02-03 (2) 03_0;; (1)0

V.h.f. Ionospheric Openings
seasonal increase in sporadic-E pro-

arion is expec ted to begin duri ng April .
a number of short-skip openings between

tances of approximately 750 and 1300
les should be possible on the 10 and 6
ter bands. During oecasional periods of
ensc sporadic-E ionizati on . two hop open­
s up to distances of approximately 2500
les may be possible on 10 and 6 meters.
h openings up to approximately 1300
les possible on 2 meters. While sporad ic-E
pagat ion may occur at any time of the

y or night. there is a tendency for it to peak
tween 8 A. M . and Noon and aga in between
nd 8 P.M .• local sta ndard time.

There is a good chance for some v.h.f.
teor scatter ope nings to occur between
ri1 20-22 when the Lyrlds meteor sho wer is

peered to take place. T he shower sho uld
ak du ring the early evening hou rs of April
when an average of 15 good-sized meteors

r hour is expected to enter the Ea rth's
osphere.

April should be a fairly good mo nth for
ins-equatorial scatter propagat ion on 6
eters. TE openings are most likely to occur
ring the early evening hours. on long
rth-south paths fo r which the geomagnetic
uator is approximately at the mid point.
V.h .f. aurora l-type ionospheric openings
e li kely to occur duri ng times when the
nosphere is disturbed for h. f. signals. Days
at are expected to be "disturbed" or "below
rrnal" are shown in the "Last Minute Fore­
st" at the beginning of th is column. T hese
e the best days to check for auroral-type
cnings on the v.h.f. bands.

centered on July. 1968. A smoothed
ber of 102 is forecast fo r April. 1969 as

present cycle continues to decline slowly
m maximum intensity.

April IS-June IS, 1969

T imc Zone: EST (24-Hour Time)

Eastern USA To '•

10 1.' 10 .0/80
M eters Mete rs Meters M eters

ester n 11-17 (1) 07. 08 ( l) 08-12 (2) 18-20 (1)
Central 08-10 (2) 12-1 6 (3) 20-2 1 (2)
t r-op e & 10-14 (3) 16-20 (4) 21-23 (3)
, .-th 14-1 6 (4) 20-22 (3) 23-0 1 (2)
lr-lca 16.17 (3) 22-05 (2) 01-03 (1)

18-20 (1 ) 05-08 (3) 20_22 (1)·
22_23 (2) 0
23 _00 rn -
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South 10· 15 (I) 07·09 (I) 16-18 (I) 00·02 (
Pacific 15. 19 (2) 09·11 (3) 18·20 (2) 02·05 ('
&Nrw 19· 21 (I) 11-13 (2) 20·22 (3) 05·07 (
Zt'aland 13·17 (I) 22·02 (') 01-02 (

17-1 8 (2) 02.08 (3) 02_05 (,
18-20 (3) 08- 10 (2) 0:-.-011 (
20-22 (4) f O-12 (I)
22-00 (3)
00-01 (2)
01.02 (I)

Aust ral. 15-17(1) 07.08 0 ) 08- 11 (2) 0 1·03 (
asia 17·19 (2) 08-09 (2) 11_1 3 (I) 03-0!l ('

19. 200) 09-100) 13 _15 (2) 05-07 (
14.1 8 (1) 15-20 0 ) 04-06 (
18-1 9 (2) 20-2:! (2)
19_21 (3) 22-00 (3)
2 1-23 (2) 00.0 4 (4)
23.110 n) 0 4_08 (3)

Northern 10-13 (I ) 06-09 (I) 02-0:1 (2) 18-20 {
& Ct-n t raJ 13_15 (2) 09 · 11 (2) 05-07 (3) 20-0:\ (:
Sou th 15-11 (3) 11-14 (3) 07 -09 (4) 03·04 (~

Aml'riea. 17.18 (2) 14_18 (4) 09-11 (3) 04·011 (J
18.1 9 (I) 18-20 (3) 11 - 15 (2) 20_22 (

20.22 (2) 15_1 8 (3) 22_0 I ('
22·23 (I) 18-22 (.1) 01_0:; (I

22-()2 (3)

Bra zil. 09-11 (I) 06-07 (I) 12_1 5 ( I) 20-22 (I
ArKentina. 11-13 (2) 07- 09 (2) 15.17 (2) 22-00 (
Chill' & 13.1 5 (3) 09-13 ( I) 17-1 9 (3) 00-02 ( I
UnUnUlY 15-17 (.I) 13- H. (2) 19-00 (4) 02-0 4 (

17.1 8 (3) 15.16 (3) 00_01 (:1) 04_06 (I
1&- 19 (2) 16-1 8 (4) 0 1·02 (2) 00.0 -1 (t
19·20 (I) 18-21 (3) 02-04 (1)

21-23 (2) 04-06 (2)
23_01 (I ) 06 _08 rt)

McMurdo 16-21 (I) 14-1 6 (I) 15-17 ( I) 21 -23(1
Sound. 17-1 9 (2) 17-1 8 (2) 23-01 (
Antarct ica 19-20 (3) 18_20 UI) 01 _06 (l

20-22 (2) 20-00 (4)
22-00 (1) 00-0 4 (3)

01.0" (2)
M . 1I7 ( 1)

T ime Zone: PST (24·Hour Time)

Western USA To

M f'l f' rs Mf't ers M t't er a M eter s,. 1.• ,. '0/80

western 14_16 (I) 07-10 (I ) 04-0.. (I) 19· 20 (I
Jo;u ropr 10.1 2 (2) 06-09 (2) 20-22 ( ~

& North 12-1 5 (3) 09.1 3 (1) 22-23 (1
Afr ica 15-111 (2) 13 _1 6 (2) 20-22 (1

16-18 (I) 111-20 (3)
20-23 (2)
22_1\2 10

C~'ntral N i.l 0101-09 (I) 00·06 (1) 19-22 (1
& Northern 09.12 (2) 06-0101 (2)
Eu rope 12-1 6 (I ) 08-12 (I)
& European 21-23 (I) 12_16 (2)
USSR 16-20 (I)

2n_00 (2)

Eastern N il 08-10 (I) 0-1_06 (1) 19-22 (I
Med it r r- 10-14 (2) 06-08 (2)
ranean & 1-1_18 (1) 08-12 m
Mieldle 18-20 (2) 12-1 11 (2)
East 20-21 (l) 16-1 8 (1)

lR-23 (2)
23_01 0)

W",st & 12-14 (I) 07- 10 (I) 10· 1-1 (1) 20. 00 (I
Ct-ntral 14-1 6 (2) 10-12 (2) 14-17 (2)
Afrlea 16-17 (1) 12-14 (3) 17-1 8 (3)

14.1 6 (4) 18-20 (4)
16. 17 (3) 20 _22 (3)
17_18 (2) 22-23 (2)
18-19 m 23_00( 1)

East 14-16 (I) 09_12 (I) 10-1 5 (1) 18-23 (1
Africa 12-14 (2) 15-17 (2)

14_16 (3) 17-19 (3)
16-1 8 (2) 19.20 (2)
18-2 0 (1) 20-22 (1)
0-22 (2)

22-2'\ rn

ntinued on a e / 09
,

Central USA To:

Time Zone: CST & MST (24·Hour Time)

Brazil. 09·11 (I) 06·07 (I) 15-16 (1) 20·21 (I)
Afl,;c'ontina. 11.1< (2) 07.10 (2) 16-17 (2) 21·03 (2)
Chile & 1<·1 6 (3) 10·1< (I) 17-1 8 (3 ) 03·06 (I)
Uruguay 16-1 8 (' ) 1<·15 (2) 18·00 (' ) 23-04 (1) .

18·1 9 (3) 15-1 6 (3) 00-02 (3 )
19·20 (2 ) 16-1 9 (4) 02-04 (2)
20· 21 (I) 19-22 (3) 04_05 (I )

22_23 (2) 05 _07 (2)
23-01 (I ) 07_09 (I)

McMurdo 16-1 8 (1 ) 14-17 (I ) 16-18 (I) 19_00 (I )
Sound. 17-2 0 (2) 18-20 (2) 00-04 (2)
Antarettea 20-21 (I ) 20.02 (3) 04_05 (1 )

02 _07 (2)
17_08 (I)

10 15 ' 0 40/BO
,\If'tf'rlJ M f' t , ra Mf'ten Metera

w estern 1l.1 5 (I) 07.11 (I) 04-09 (2) 19·20 (I)
& Centra l 11-1 3 (2) 09 -12 (1 ) 20-22 (2)
Europe 13- 16 (3) 12_1 5 (2) 22·01 (I)
& No rth 16.1 8 (2) 15-17 (3) 2 1-2:! (I ) .
Africa 18-1 9 (I ) 17-20 (.I ) 22-23 (2) ·

20·22 (3) 23_00 (I) .
22-00 (2)
00.04 fI)

N orthern N il 09_11 (I) 00·06 (I ) 1f~·20 (I)
Europe & 11_1 3 (2) 06-08 (2) 20-22 (2)
European 13-1 5 ( I) 08-1 3 (I) 22- 00 (I)
USSR 21· 00 ( I) 13·1 8 (2) 20· 22 (1).

l R-22 (:l)
22 _00 (2)

Easter-n N il 08-10 (I) 12-14 0) H)-23 (I)
Mt'(liter_ 10.13 (2) 14_1 5 (2)
ra nt'Rn 13-1 5 (1) 15-21 (3)
& Middle 15_1 8 (2) 21·00 (2)
ER~t 18-1 9 (l) 00-02 ( I )

W t"St & 09-10 (I) 07-1 0 (I ) 12-14 (I) 19-20 (I)
Cent ral 10.1 2 (2) 10-]3 (2) 14.1 6 (2) 20·22 (2)
Africa 12· 15 (3) 13_14 (3) 16·1 8 (3) 22-00 (I)

15_1 6 (2) ]4-1 6 (·n 1R-22 ( .J) 20.22 (I ).
16_17 (1) 16_I R (3) 22-23 (3)

18_19 (2) 23·00 (2)
19_21) (0 on_1I2 (1)

South 09_12 (I) 09 _1I (I) 15.17 (1) 19-21 (I)
Africa 11_1 3 (2) 17-19 (2) 21-23 (2)

13-14 (I) 19-22 (I) 23-01 (I)
23.01 (I) 22-23 (2)

23 _01 (3)
01·02 (2)
02-03 (I)

East 15-11 (I) 10-1 2 (I) 12-15 (I) 20-23 (1 )
A frica 12-13 (2) 15-1 7 (2)

13_11 (3) 17.J8(3)
17-1 8 (2) 18-20 (·n
18-20 (I) 20.23 (3)

23.02 (2)
02-04 (1)

Central N~ 15- 17 (I) 04-06 01 06-0101 (I)
& South 17_19 (2) 06-09 (2)
Asia 19· 20 (I) 09·11 (I)

08-10(1) 17_19 (I)
19-21 (2)
21-23 ill

South- N~ OR_10 (I) 22 _02 (I) 06-08 (I)
eest 10- 12 (2) 02-06 (2)
As ia 12·14 (I ) 06-08 (3)

16-1 8 (I) 08_09 (2)
18-20 (2) 09_11 (I)
20-22 0)

Far 16.1 8 (I) 09-13 (I) 22-00 ( I) 02-03 (I )
E a st 13-1 6 (2) 00-02 (2) 03.0." (2)

16-20 (3) 02-04 (3) 05_07 0)
20-22 (2) Q.t- 07 (2) 03 _0." (I) .
22-03 (I) 07-09 (3)

09-1 0 (2)
In_1 2 ru
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we re build ing up toward the top very rapidly.
so I began in earnest on 7 me c.w. I got my
total up to 1200 on c.w. and stalled right
there. Friends in o ur local Radio C lub who
were not county hunters. said I was missing
the boat by sticking to c.w. because s .s.b, on
7 me was terrifi c and so me could also be
hea rd on 14 me.

" I finall y broke down a nd bought some s.s.b.
gea r and sta rted listening (I was mi ke shy)
around 14340. Later the county hunters
started a net on 143 36 and that is where I
ha ve been hanging out. I try to help o ut by
tak ing net control once in a while and find
most of the regulars cooperate in tak ing
over also.

" I have had a ball goi ng out mobile a nd
givi ng out many counties. I have covered
most of them in few Y ork except down ncar

ew York City and Long Island . On our
camping trips we always have a rig in the car
and so fa r have put out 255 cou nties in many
of the sta tes ac ross the country. Man y of the
hunters miss a 101 of the good ones because
we start out early in the morning and the net
docs not open until 1500 or 1800 G MT. We

BY E D HOPPER,* W 2GT

PROGRAM

THE

13 WhiUman St., Rochelle Park. N .J. 07662

Dua ne H. Harris , K2PFC
"Checking back to m y first log: G ot a 3 10
Ie and put it in a H artley ci rcuit which I
ill April 1928. Got a license 16t h of J une
t did not start operati ng then because I
j no "A" battery. O n J uly 20th got the
xled ba ttery a nd started to operate using
. call U8 DY I.
Would you bel ieve that USA-CA # O N E-A
; fin all y reached the 2950 county mark? If
1 do not know who # ONE-A might be. it
K2pFC. Duane. in Stuben co unty, New
rk.
'After I received the number one cerr ifi­
e. I sta rted putting my t ime in chasing OX
J trying to complete W AZ because I fig­
td it would be a long time before a nyone
lid possibly get anywhe re ncar that total
3079. WPX was also a prize worth wo rk­
: for. so I was look ing for those prefixes
I. By the grapevine I heard that the hunters

li E April. "Story of T he Month" about
lane H arris. as written by Duane!

•

The hom shock of K2PFC. Duane. K2PFC. and the mobile.
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licence expired and fo r a few years I
busy working and building a house
raising my family.

"For something to do back in 1955 I b
a sma ll short wave receive r and when I he'
that c.w. again. the bug bit me so I went u
Buffalo and took the exam and go t K2P

"G ett ing back to the fam ily we have th
girls and two boys and all have moved o~t

their own except one teenage hoy who IS

high school. W hen this son finishes i
couple of years. I expect to retire and
XYL. Thelma. sa ys we are going to do a
of sight seeing to parts of the country
found too hot before .

"To help support o ur amate ur rad io hob
I teach school in a centralized distr ict loca
here. my XYL is an R.N . I teach high sch
drafting and Jr. H.S. Industrial Arts.
other hobbies in order of preference ,
camping. traveling. hunting. fishi ng. sta
collecting. gardening. rock hunting. astr
omy and some others to keep us busy w
we retire.

" We love to meet ham friends (I say
because the XY L. T helma. is a lways "
me). so attend many ham fcsts, etc.

" Last year Dave. W5PWG . came here
visit ou r ham shack and we met Ben . \
HDK. somewhere in M ississippi o n o u r
south. We also stopped in to see W A5J
and his XY L down in the state of Te.
After we left Texas we went up to Color'
and in the northern part of that state a
hamburg stand. we met o ur good ra
friend. Phil. WAIIEVO.

"Some day we will announce a spe
award for working K 2PFC in a ll the coun
of New York Sta te. In the meant ime look
us anytime usua lly 14336. hut we work
bands and modes."

LeHers
DOll. W A9PH E/2, wri tes: "Glad to
you on the Independent County H unte r
(14336). tha nks for fast QS!..

"Am QSL manager fo r 9J2XZ who is st:
ing to hunt counties and work ing o ut so
thing with Z LI KG who is a lready actis
involved. W ill he glad to help hun ters in .
way possible". Do n McCarthy. WA9PR
exDL4LU. 5 Pennypacke r D rive. W illi
boro. N. J . 08046.
Cia " . W A-lIOI X/DL51111. writes: " Her
my 'QSL for our QSO on the Indepen
Countv Hunter Net. I will be home ag ain
last or'April and will be glad to work rna

All O regon
Ce rtifica tes

.. r n aTCoI __

.u

au "UI.

lO' • H

•

travel earl y and set up ca mp shortly afte r
noon and then see the sights all 1' . '1 .

"We have made special trips to Pcnnsyl­
vania, West Virginia and all over ew York
State just for the county hunters. When we
were down in W. Virginia we cou ld not find
a motel and it was much after dark. so we
checked o n frequency and one of the hunters
got us on the r ight road where we could
find something.

"Our next ca mping tr ip will he to North
Carolina shores first week of May and then
a ll over New England up to Maine in lat e
J une and most of J uly.

"On our trip west last summer we had 1264
mobile coniacts and gave outlast sta te county
needed for seve ra l of the hunters. Our hope
someday is to give out the very last one
needed for someone to make 3079. On our
trips we have been in all the stales except
Alaska and if we make that one. it wi ll prob­
ably be by boat from the west coast.

"Started ham radio over 40 yea rs ago and
was very active from 1928-1936. In 1936 we
started college a nd for four yea rs we were
rather busy. hut so was Hitler. which cut
down on DXing.

" I threw the towel in when the F .C.C. noti­
fied me that they were changing Western
New York from W8 to W2 and that W2 DYI
was a lready issued . I did not renew when the

FLASH
T H IRD USA·CA AWA RD
T O AN ASIAN STATION

W E NT TO J A 2WB SHOHE I NU MOTO

SPECIA L USA-CA HONOR ROLL
Top Twenty-Five
County Hunters

K8IWI •••••••. 3077 W5EHY •••••.2975 WA48MC ••..2688
K4VOF •______.3072 K2PFC •.__••.2950 KIWQU .••••.2685
W2JWK •.•...3067 WSKU .••... 2935 VE3·9301 •.2683
K8KOM ••..•.3060 W9CMC ••.•. 2932 WSPWG .•.••.2670
W9rCF .•••••.3058 W8DCD ..... 2870 W8UPH ..•.•.2655
W5SGJ •••••••.3020 WSOYG •..•. 2852 W5NXF ._..•..2550
K5SGK ....•.•.3015 WiVFE •..•••.2800 K5BTM __....2530
WAOEVO .••.3010 K3LXN ..._.. 2160 K8YGU ••••....2481
W7KDI •.......3008 K41SE .•.•.•._2702 K8EUX ...•.•. 2405
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De rby City
Awa rd .

Bea ve r Vo lley
RC Ce rtifica te

Derhy City Award, T he Ken tuck iana Rad io
C1uh of Loui sville. Kentucky will for the
thi rd year spo nso r th e Derby Cit y Award.
The rules a rc the same as last year. contact
five (5) Louisville. Jefferson County. Ken­
tu cky amateurs . T ime OOOOZ (7 :00 r.M. EST)

, May 1969 to 2359Z (6:59 r .M. EST) 3 I-I ay
1969 . Frequencies will be ncar (depend ing
o n QRM ) 3960. 7050. 7260. 14050 . 14345
a nd some activity o n 15. 10 and 6 meters.
The fcc fo r the Award is 50c. if an endorse­
ment is desired by th ose who already have
th e award. the fcc is 10 c. please indicate
which is desired . A new custodian. so th is
year send log da ta and fee to : John R. De
G raff. W4ISF. C ustodia n. Derby City
Award . 8009 Poinsett ia Drive. Louisville.
Kentucky 40258.

Awards
All Ort·~on Ct~r l ifirale: This Awa rd is
issued fo r working Floyd . K7WQJ in all 36
Oregon counties. When anyone has com­
plet ed all the contacts. send list o f the con­
tact s to : Floyd A. Markham. K7WQJ . 4644
N. E. 38th Ave.. Portland. Oregon 972 11.
Floyd is ve ry ac tive a nd if anyone is gell ing
close to com pleting the 36. send list to Flo yd
and he will try to finish it for them. (/ ltave
1101 been \'cry active 0 11 th e N et hut I brlieve
I huve nlrrudy work ed Floyd ill about 10
Oregon coun tics-sli d .).

cut out and pasted into m y hunters book".
Stephen Mendel sohn. 595-4 1-39 . P. O . Box
574. AVSECGR UACTY. FPO. New York
09518.

a ll Southeast Alahama counties.
e ll a ll the gang on the Net hello for me.
eir cards will be o ut to them as soo n as
come in" . QSL to WA4 RMX. P. O . Box
Daleville. Alahama 36322.

, K 6I>LYI i , writes: " It was a pleasure
o ntact yo u o n th e N ET today. I enjo y
ing your co lum n o n the activi ties o f the
r county hunters. I have over 1200 coun­
confirmed and will apply for the award
n I fin ish gra d uate school at the Univer­
of Utah this June. I o nly wish m y time

> not so limited and I could make more
. through the Utah counties for the fel­
' . With luck. I should make at least o ne
ile trip through the sta te th is sp ring. I
send a specia l QSL to a nyone wh om I

k in the last county they need in Utah: it
ery unique. Good Hunt ing", Thomas W.
ges, K6 D LY/ 7. 36 2 St ron g's Court.
Lake C ity. U ta h 84 102.

lUld, WIHHZA, " Being a travaling sa les­
. 1 have certainl y enjoyed m y mobile un it

he car. it has been a great deal o f com­
y. I must say however. that no group

hcen quite so cordial from th e first
eak" as the Co unty Hu nte rs. I fee l that I
c made some new frie nds very qu ickl y.
"It amazes me how yo u obtai n such close
perat io n between the NCS and various
iy stations. G ranted . it docs sound like a
hive on occasion!

'F ro m the mobilers viewpoint. though.
. . . 'climes we Just ca n t wall a t a county

. ! Unfo rtunate ly. the vast majority o f us
o ut there trying to get in a good days

rk and a t the sa me time enjoy o ur hobby.
n general. yo ur NCS do a splendid job

th e best cu re in case of cri ticism is to
the c ritic to take CS at some late r date.

ter h is Hun. if he takes it a t all. vou won't
gell ing any thing but pra ise fro m th en o n.

few days ago I ordered cou nty hunter
L cards a nd also a couple of U5A -CA
cord Books, so you ca n sec the bug has...ten me..

ve, Gl\15AIIS /WA2DII F. writ es: "Glad
QSO. here is m y QSL from Kincard ine

unty. Although m y time is limited . 1 have
naged about 475 counties in less than two
rs here. I love to collect QSLs and have

lIected ahout 2250 so fa r fo r my 5000 sent
m here.

" I really enjoy your column and consider it
he 'sta te of the a rt ' for us county hunters.
njoy your sho rts. and the new awards arc
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AEl
Achievement
Certifica te .

Achievement Certificate by sending pertin
log data of the five (5) con tacts to : Awa
Cha irman. :\Iail Stop 1360. AEL Radio CI
P. O. Box 552. Lansdale. Pa. 19446. Th
is no charge for the award.

- -

Hlossomla ...1 Ce r t ifica te : The Blossornl and
Amateur Radio Associat ion of SI. Joseph .
Michigan announces the availabili ty of a
beauti ful certi ficate to radio amateurs and
s.w.l.s throughout the world. Th is certifi­
cate promotes the Southwest Mich igan area
in conjunct ion with the Spring Blossomt ime
Festival held each Spring with an attenda nce
estimated at 300,000. The opera ting period
fo r obtaining the certificate is from April 13,
1969 to April 19, 1969. Each certificate will
be consecu tively numbered . To obtain your
award. Stateside statio ns must contact two
club members, and OX stations one club
mem ber. Operating frequenc ies in all phone
ba nds. Certifica tes wi ll he issued by return
mail upon recei pt of QSO data. QSL and lOt
to cover postage and mailing. Mai l to
Blossomla nd Ama teur Rad io Associatio n
P. O. Box 175, SI. Joseph, Michigan.

Beu v..-r- Vall(~,,' H:.uli.. CI1I h Cert ific"uh":•
Beginning Ja nurary I, 1969. for one full yea r.
the Beaver Valley Amateur Radio Club IVE7)
will award a certificate to any amateur in the
world who achieves the following: VE7s
must make two-way contact on an y band and
mode with TWO club members and any
EIG HT VE7s. All others must mak e two-way
contact on any hand any mode with ON E
club member a nd an y NI E VE sta tions.
Send a duplicate of your log ent ries and 25c
or two IRCs to Beaver Valley Amateur
Radio Club, Box 413, Fru itvale. Brit ish
Columbia. Ca nada. Active club members arc:
VE7AOU. VE7AOW, VE7A KK. VE7BAO.
VE7BOW. VE7BPN. VE7 BWA. VE7BWB
a nd VE7 BWO. Remember thi s applies for
the period of 1969 only.

AEI.. Adlie\'f~lI1enl C.o rtifi (·a tc: The Amer­
ican Electronics Laboratories, Inc., Radio
Cluh takes pleasure in otTering a n Achieve­
ment Certificate to anyone contacting five
(5) members of its club. Only contacts after
August 31 , 1966 arc acceptable for this
award. T hose qualified can apply for the
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NGte s
Our active County Hunter. W601X/7 I

a new ca ll . W7GKN. so if you desire to Q
to him. Write K. O. W ilson. Box 89. Wa
worth. evada 8944 2.

County Hunter QSLS: As the supply
K9EAB is nearl y gone, John . WA2A:\I:\1 \
be happy to supply such QSLs for 3.50
500 post paid to anyone cast o f the Mis:
sippi a nd due to high postal rates. $3.75
anyone west of the Mississippi. Write: Jo
J. Brenner. WA2A:\I:\1. 162 Meisel Avcn
Springfield, N. J . 07081.

Speaking about QSLs. may 1 agai n remi
all County Hunters that if they expect ca r
from the mobile statio ns. be sure to scm
QSL (like those sold by K9EAB and W
A:\I :\1) a ll filled in a nd self addressed witl
stamp on it (o r a self-addrcsscd-s tarn
envelope). Thus the mobile operato r c
check the QSL against his log and sign it a
drop in any mail box . Remem ber they wr
hundreds of county hun ters and just che
ing that man y cards against their log is a I
job! If yo u want a QSL, make it as ea sy
possible for the fellow at the other end.

By the time thi s appears in print. it will
longer he a secret, so I can now write ant
it. In case you don't know, an av id COlli
Hunter and Mobile Operator. lien . K50R
has had a severe back injury, wh ich rcqui r
major surgery. His spine had to be fu-,
which wi ll necessitate his being in a co
plete body cast fo r six months o r more . Th
his wage ea rni ng abili ty is about nil. Addi
to this very dim picture for Ben a nd L
K5LSI, is a monumental hospital bill. A
County Hunter, you should be awa re of t

etTorts lien has put forth in our behalf. y
he has given unselfishly of his time fo r 0

benefit. Perhaps you would be happy to t'
to help him in his hour of need. Any amOlI
you can spa re will be greatly appreeiated'1
donat ions a rc to be sent to Rov, WA50C

•
They will be co llected. and at such time
the Fund is complete it will be presented
Ben a nd Liz in person . THA KS.

I have been having a G REAT time on tl
Independent County H unter Nct-e-opcrn ti i

[Continl/ l·tI on P"IIC 1001
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echnical Director. CQ.

BY WILFRED M . SCHERER,*
W2AEF

2589 .5, 5052.5167,
6487.7535.9318 .
13 ll0.22919

W

W

P

P

W

W

W 418.4343.6418.
8514. 12997

NPG-U.S. Navy, Mare, San Frar.cisco, Cal.
0400. i ioo.
1600. 2300 W

1200, 1800

1930

0 700. 1300

4366. 9095, 12090.5,
19068

NKA-U.S. Navy, Asmara, Eritrea, Ethiopia
0 230 W 3 220, 4515. 9060,

128 17.5. 22760
9060.1 28 17.5,
17510. 22760
3 220.4515. 9060.
1281 7.5, 17510.
22760

NST-U.S. Navy, Londonderry, N. Ireland
0000. 0530,
1200. 1730 W

0500. 1100
1700.2300

1335

147.5,43 6.2036.
4367.6376

0300 P 147.5,4367.6376
WNU-Tropical Radio Tel. Co. Slidell. La.
0000 P 6495. 12826.5.

17ll7.6 ( Nov 1·
May 31 ): 6495,
4310, 17ll7.6
(J une l -Oct. 3 1)

W. N 478. 2048. 43 10.
6495.8570
6495. 12826.5.
17ll7.6

W. N 478. 2048. 6495.
8570. 128 26.5.
17ll7.6. 2243 1

WSL-IT & T, Brentwood. L.I., N.Y.
0300 P 4343 .641 8. 8 5 14 .

12997

1630

ll4.9 5. 4010,
6428.5. 9 277.5.
129 66. 17288.
22635

NSS-U.S. Navy, Annapolis. Md.
(Washington, D.C.)

0000, 0600 W 88. 5870, 8090.
1213 5. 16 180
88. 5870. 8090,
12135, 16180
20225,25590

NOT-U.S. Navy, Yokosuka, Japan
0100.0600.
1330. 1830 W

0430

1518

0818

KPH-RCA, Bolinas, Cal.
0500, 1700 W 4 26, 2045, 4247,

6488.8618. 12808.5
4 247. 6488. 8618.
12808.5

WAX-Tropical Radio Tel. Co.. Oius, Fla.
0 135 W, N 488. 6390. 8526,

13011
W. N 488. 6390. 8526,

l30ll, 171 99
WCC-RCA, Chatham, Mass.
0050, 1250,
1650

Press and Weather Broadcast schedules
listed in the following order: Time in GMT.
Type of Service (P-Press. W-Weather, N­
Navigation Warn ings), Frequency in kc.

o
Z
<I:

Weather and Press Transmissions for
de Practice and Propagation Checking
Since the advent of incent ive licensing,
ny amate u r opera tors are preparing to up­

ade their license sta tus, particularly for
e Extra class license fo r which an examina­
n req uisite is th e ability to receive and

nd at a faster code speed.
This o fte n necessita tes a good deal o f
actice be fo re one beco mes profi cient and
ay even be needed by the o ld timer who
rough years o f inactivity o n C.W. must bone

o n his code speed. Also there a rc many
era tors who m ay do pretty well at copying
de in the ir heads, but when it comes to
iting the results down by longhand, as is

q ui red d uring the code exam , th e story is
mewhat d ilfe rent.
One good and widely used so urce of code
actice is provided by transm issions fo r
ch by th e A RRL over W IAW and W 6­
PW. Nevertheless, from time to time we
ve received requests for information re­

ting to weather-broadcasts and press sche­
les o f commercial or Naval stations.
These arc an excellent source for code
actice under actual commercial operati ng
ndit ions and usi ng current subject mailer.

he press transmissions usually a re made a t
-27 w.p. rn. a nd the weather bulletin at
-23 w.p.m.
We have therefore rounded up the sche­
les of a number of sta tions o perating in

e I. f. and h.f. com mercia l bands with the
pe that this will aid ou r readers in fi ndi ng
Ipful copying either fo r practice toward
e 13 or th e 25 w. p.m, FCC tests o r just for
e sheer fu n o f it.
Of course. the general -co verage type re­
iver must be availa ble. T his should pre­
rably be o ne tha t is accurate ly ca libra ted,

th a t the signals m ay be easil y located.

[Continued on page 82 ]
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A MUST FOR EVERY DXER

--

-
--.• - ' 1.:::-, •.

E!? e:, ­,. -. -

-
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 DX Awards
lag for just $1.50 (a $2.45 savings). To ob­
tain your OX log at the discount price it must
accompany a subscription order to CQ, but
that order can be for renewals or extensions
as well as for new subscriptions.

SUPPLY IS LIMITED-ACT NOWI
Without subscription, cost price is $3.95.

AWARD
LOG

This new ISO-page log book has be
published for use by all OX'ers to ke
an organized log of contacts and co
firmations for the many OX awards n
available.

Complete details are provided on t
number and type of contacts needed f
over 100 major awards made by amate
radio clubs throughout the world. In a
dition to specific award qualifications at
costs, the method of confirmation and h
and where to apply are also listed und
each individual award.

Special individual logs are set up und
each award providing space for a compl
record of contacts and confirmations i
eluding log data required to be submitt
with the award application.

The DX Awards Log required over t
years preparation in order to contact rad
clubs throughout the world for the lat
data on awards currently being offered.
is the most complete and up-to-date sour
for such information. . It will be inval
able to the "wallpaper collector" as w
as any amateur of SWL making 0
contacts.

Circulation Department, CQ Magazine
14 Vanderventer Ave. , Port Washington, N.Y. 11050

Gentlemen:
Your offer is too good to miss. I have indicated my preference below.

(Payment must accompany order.)

NAM E ,CA LL .

ADDRESS .

CITY STATE ZIP .

I want the OX Awards Log with a CQ subscription for:
0 1 yr. at $7.50 0 2 yrs. at $12.50 0 3 yrs. at $16.50

o I just want the OX Awards Log at $3.95

o New Subscription 0 Renewal 0 Extension
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Q & A [from page 79]

When an accurate calibra tion is not pro­
vided, a BC-221 frequency meter may be
used to pinpoint the signal frequency or a
search may be made near where the signal
frequency is expected to be found on th e
receiver. T he latter sho uld be done prior to
the scheduled broadcast when the sta tions
are identifying themselves by a series of V's
or Q RA's fo llowed by their call letters.

In the schedules which fo llow, weather
bulletins from some of the commercial sta­
tions are transmitted on only some of their
listed frequencies. T his depends on the time
o f day and on the prevailing cond itions.

T he press schedules run between one and
two hours, depending on the station. "Sta­
tion Breaks" usually are made at IS-minute
intervals, so th e press transmissions are not
necessarily over if you happen to tune in at
one of these times. Some of the press data also
includes stock-market reports, which gives
you a good chance to bone up on numerals
and punctuation .

Code speeds may be approxi mated by
counting the number of characters (numerals
and punctuation count two) sent in one min­
ute and dividing th is amount by five.

A more complete schedule of all the Naval
stations may be obtained from your. nearest
U.S. Naval Ocea nographic Office or from
Department of Navy, U.S. Oceanographic
Office Washington, D.C. 20390. Ask for
" Broadcast Schedules of U.S. Naval a nd
Coast G ua rd Stations for Mercast, H ydro­
graphic Data, Weather Reports and T ime
Signals (for Atl antic and Pacifi c Sta tions)".

T he listings include stations located in
various parts of the world. Each station uses
a wide range of ditTerent frequencies oper­
ated simulta neously, as indicated in the sche­
dules. Signals th erefrom thus can provide a
good means for checking propagat ion con­
d itions from the various areas fro m time to
time.

More on Thrust Bearings
. In the December Q & A Column a question
Involved the procurement of thrust bearings
for hearn-antenna insta llations. We have
since received data on other sources as sup­
plied by some of our readers, as follows:

From La Mar Ray, K9CUY, " Both W9­
HLY and I h ave obta ined the # B-143 ball
thrust bearing from Vesto Company. Inc. ,
~Oth a.nd Clay, North Kansas City, Mo. It
IS designed fo r use with rotating antenna
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systems and should withstand some of th
largest antennas (but not the Big Bertha'
- hi!) The bearing accepts a 2" 0.0. mast.'

From George Kerr, W8QNY, "A bran
new thrust bearing may be obtained fro
Detroit Ball Bearing Company of Michigan
Jackson, Michigan. Other addresses may b
found in purchasing agent's referenc
'Thomas Digest". The hearing I have is .
nice #6 17 bearing which has a I¥I,," hole i
it to accomodate IW' masting. It cost m
$1.53 plus tax."

From Barry G ross, "Alliance makes .
bearing which should he suita ble for Tri
banders. It ca n be purchased from Allie
Radio, Lafayette Electronics or other sup
pliers whieh stock Alliance products. Th
cost is all of $2.9 1".

From John Hughlett, K7VPR, " An auto
motive clutch throw-out bearing makes a dan
dy. The one I used accepted a IW' galvan
ized-steel pipe. A pin through the pipe at th
desired location for the bearing transmits th
thrust to the bearing. This allows the mast t
go on through any desired length into an
sort of turning device. To make the bearin
~eather-tight, I soldered a tin can of the righ
size and depth concentrically to the mast, s
th at it fitted down over the thrust bearin
with a little room to spare on the side.

Thanks fellows for your interest in helpin
others!

Pre-Amplifier w ith NCX-S

QUESTION: I'd like to build a wideband tran
sisto rizcd preamplifier for my NCX-5. 0
you think it will improve the performance 0

the recei ver?
ANSWER: We do not recommend the use 0

a preamp with any high -quality receiver a. '
I". most cases it simply increases the ga i
without any signifi cant improvement in sig
nal-to-noise ratio.

On the other hand, if the preamp ha
sharply tuned input and output circuits. th
front-end selectivity could be improved an
thus provide better rejection of unwante
signals. Usc of a wideband preamp, partie
ularly a transistorized one, therefore woul
not be advantageous in this respect and be
sides, it could be inviting trouble with cross
modulation or other types of inteference
T his also could be caused by a preamp tha
raises the gain high enough to drive a re
ceiver into a non-linear region.

As for the NCX-5, it already embodies tw

See page 110 for ·New Reader ServiCE



If a g.d.o. is not available, a sample of the
low power from a transmitter may be used
for the job instead. Very light coupli ng
should be used to avoid overloading the
Antennascope. A suggested setup in shown
at fi g. 1.

Central Electronics 100V-200V Data
Inquiries are received from time to time

concerning alignment, service and replace­
ment parts for the Central Electronics 100V
and 200V s.s.b. transmillers. Though the
courtesy of Russ Johnston , K3CV Ll 6, we
understand that such assistance may he ob­
tained from Roy Sherman, W9FHS. Zen ith
Corporation, 580 I West Dickens Ave.
Chicago, Ill. 60639, Phone 312-745-51 10 or
51 03.

S till trying to find last August's copy
of CQ? Is it down in the workshop (it's
defini tely not in the shack because
you've turned it upside down) o r did
Cha rley borrow it and forget to return
it? In any event, it's not around when
you need it.

In o rder to avo id this frustrating
problem (created by inveterate re­
searchers and footnote users) may we
suggest the purchase of CQ Binders.

The CQ Binder is ruggedly hand­
some, covered in red leatherette and
embossed in gold with both o ur name
and the year. They are priced a t $5 .00
each and are also available for previous
years.

Not only do they preserve your
copies of CQ, but Charley will have to
think twice befo re he takes the whole
Binder (it would be too obvious) .

Before it's too late, send $5.00 to :
Book Division, Cowan Publish ing, 14
Vanderventer Ave.. Port Washington,
L.1.. .Y. 11050, and request the 1969
CQ Binder. •

A Reminder
When submitting questions to the Q & A

Column please limit queries to one subjec t
matter. Also, include a self-addressed­
stamped envelope. Thanks.

73, Bill, W2A EF

A"" NlQ scope
R F. Input .

'00,..00 0

Tron,mi...,-

g. l-Setup for obfaining low-level r.f. drive
r operating Antennoscope with rJ. sample
token from low. power transmitter output.

Signal Source for Antennascope
UEST IO N : I have just built your Antenna­
ope '54 which will not work . I do not have a

rid-dip meter, so I'm using an r.f. signal
nerator connected directly to the Antenna­
ope. The instrument is wired co rrec tly.
hat could be wrong? I'm interested in work­
gat 145 mc.
NSWER: For those who may not be familiar
ith the Antennascope, it is the origina l ver­
on of many of the varible r.f. impedance or
-bridges currentl y in use.

II requires more driving power to oper­
e these instruments than is available from
e usual standard signal generator. At least.
e-half watt, such as obtained from a
cuum-tube type g.d.o., is needed for cor-
ct performance.

Article s on Crystal Grinding
UESTION: I find myself in need of infor­
ation on crystal grinding or etching. Can

ou refer me to any articles on the subject?
NS WER: For information on processing
ystals we refer you to the following articles:
"Quartz Crystal Finishing for Hams," CQ,
Iy 1945, p. 16.
"Changing Frequency of Plated Crystals,"

Q. October 1947, p. 36.
"Grinding Crystals Simplified," CQ. Jan-

ary 1949, p. 37.
"How to G rind Crystals" (including etch­
g), CQ. November 57, p, 74.
Xcrox'ed copies of the above articles are

vailable at $ 1.00 each from our Circulation
epartment. Back copies of these issues of
e magazine are not available.

f. stages in the front-end, Furthermore, the
ircuitry is such that installation of a separ­
te preamp would be too involved. Our ad­
ice is to forget the whole idea.
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•
Broz.

~YO,' Boom
to rame

" .' ." .- ." .',,'My
B.,,",

Fig. 2 - Dimension of individual "wide band'
•yogiS.

An excellent compromise between the Ion
yagi and big colinear points of view is a
antenna design developed by Jud Snyder
K2CBA. after many less successful tries
This antenna design is presently in usc a
Jud's, WIOO P's, and my QTH. with vcr.
favorable results. Furthermore, the anten n:
has won every antenna contest it has bee
entered in by a wide margin.

The array consists of 16, "wide band" (
clement yagies (closed spaced clements 0

staggered length), phased with a simple a nc
efficient stacki ng harness. It has a large effec
tive area, 175 squa re feet when compa ree
with its physical area of 100 square fee l. Thi.
electric ape rtu re wo uid give a ga in of 27 d
(iso tropic) assuming 100 % effic iency. T h
ac tua l ga in has been measured to be bctwcer
22 and 25 db de pending on the test sight
These results do not seem unreasonable si ne
most ante nna measurement conditions ar
un favorable to big ante nnas and some los
must be expected considering the number 0

feed points and size of the phasing harness
The array is constructed chiefly from elec

tricians thinwall steel conduit called 1/2'
El\IT. This material is inexpensive (approx
imately 'te per foot). It is galvanized and ca
be welded or brazed to produce a relativcl
ligh tweight structure. The complete antcnn.
weighs a lillie over 40 Ibs. and is not diffi
cult to handle.

The back frame is made of nine 10ft
pieces of EMT brazed at the joints-sec fig . I
The 16 booms for the yagies arc brazed a
these intersections. and the clements ar
brazed to the booms-sec fig. 2. The folde
dipole driven clements arc made in pairs ou
of a single piece of wire. as shown in fig. 3
Thus. only one brazed joint is needed. T her
is not a nut or bolt in the whole antenna t
loosen up. The clements arc cut from :: 8 0

#9 wire and should be cleaned with stee
wool and lacquered after brazing. The whole
antenna in fact may be painted to preven.
weatheri ng. Both #8 copperweld and #~

BY ALLE N KATZ,* K 2UYH

Fig. I-Frome of K2CBA's 96 element array
consisting of 9 10' pieces of 1/2" EMT conduit.

...'

Lr-I -'0-'-!I'-,- .-o'--.'I,'-.-o,--rl

' 66 Skytop Road, Cedar Grove, N.J.
IA. Katz, VHF Today, CQ. page 50, May 1968.

O NEof our favorite subjects of discus­
sion is 432 mc antennas. There is certainly
a wide divergence of opinion among ama­
teurs as to what constitutes a good antenna
fo r this band . Some people have had excel­
lent results with yagis, while others have
no!.

It is generally excepted. that for the be­
ginner, the coli near represents a better
choice of ante nna than the yagi . T he reason­
ing behind this thought being that a colincar
is a much less critica l antenna than a yag i; and
thus its choice grea tly diminishes the cha nce
of a serious error occuring during construc­
tion.

When it comes to big. high gain anten nas.
what un an imity there is disappears. T he long
yagi is supported because it offers fewer feed­
points for a given sized array. Others ques­
tion the efficie ncy of long yagis and favor the
colinear; while still others contend that a
dish is best.'

Thi.dc:'rOdiu.;:;°;c:, I
40.' ifllcl'I 41.5" ~Wo ....

p Oain'2ti
,.... f---+---f--':::--~"..e-tn'ulotor-l

r: tar phninQ
Oi . M I norn,,,
R'InOI"I~
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73, Allen Katz-K2UYH

2A. Katz, VHF Today, CQ, page 96, July 1968.

approximately I : I) except fo r the 6 quarter
wave matching transfo rmers. Where K-200
is unavailable. it should be possible to use
Iransmitti ng type 300 ohm twin lead o r fab­
ricate your own 200 ohm transmission line
for th is purpose with litt le or no extra loss.'
Quarter wave "insulators" made of wire are
used in four places to support the phasing
lines mechanicall y. These supports are "U"
shaped and made from 131/ 2 " lengths of wire.
I / 2" wide and with legs 6Vz" long.

In Jud's opinion th is antenna represents
the maximum in gain for the minimum in
labor. expense, and wind resistance a nd we
tend to agree!

Two 0/ K2CBA's 96 element o rrays pha sed tc­
g ether on an 80' rotating lower at his OTH.

galvanized fence wire (zinc ac tually has a
lower resistivity than brass) have been used
by Jud for clements wit h good results.

The phasing harness is made from K-200
heavy duty twin lead of 200 ohm charac­
te ristic impedance-sec fig. 4 . Pairs of yagis
are tied together with 3/4 wave matching
transfo rmers to provide a 200 ohm imped­
ance a t 8 feedpoi nts. These 8 feed points are
tied together with the K-200 phasing harness.
All of the phasing harness is "flat" (v.s.w.r.

Wir Elernenn
Bnn d to •

lIz'

Fig . 4 - Detail s and dimensions of stacking
harness .

Phasing lines "A" : any convenient length of
K-200 (a ppra x. 40" ) as lang as all lines are

equal length (+ or - 1/8").
Phasing lines "B": 13" of K-2 00 center taped

(1/4 wave trans. ).
Phasing lines "C": Any convenient equal

lengths 0/ K-200 (o bt. 34" ).
Phasing line "0" : 1/ 4 wove matching trans­
former made from 13" lengths of # 8 or # 9
wire cente r toped with spa cing ad justed for

best match (a pp rox . 1/2" spocing).

~ly"
40.5-

Pho.inQ line'

PLEASE USE YOUR ZIP CODE NUMBER ON ALL CORRESPONDENCE
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Fig . l-Front view of
the " Desk-Fox" unit.

justify inst alling a teleprinter at six times t
cost.

M any businesses with overseas operatio
usc them to rece ive cables and they a rc cv
in usc o n Capitol H ill , particularly by me
bers from d istant sta tes. Rep. Spark M,
su naga, of H awaii , has o ne in his office
give him fast service to h is district, 5,Ot
miles away.

It should be unde rstood th at the Telfr
units were 1101 used for direct work o v
long d istances. A cable from H awaii is r
ceived here a t the W estern U nion office v
teleprinter, placed o n a facsi m ile transm itte
and sent to the rece iver in Spa rk's office .

T hese units rel y upon utility power Ii
phase stability fo r the ir synchronis m. a
thus elimi nate the very expensive frequen
sta ndards req ui red fo r the mil ita ry T XC­
RD-92A, UX H-2 , e tc .

If th at exp la na tion is not clear, let me ref
you to the description of fax transm issi
I w rote wi th Bill Tyrell, W 2YKG , in CQ i
Septe m ber, 1966. Br iefl y, however, it is in
pe rative that the transm itting and receivi
drums be synchronized withi n less than 0

part per mill ion accuracy, else the rece iv
picture wi ll be skewed , o r wi ll show jitter,
worse . To achieve that stabili ty wi th o nly
radio con nection requi res sop histica ted fr
quency sta nda rds d riving both the send an
receive un its.

Fo r most fax work, a temperature-con
pensated tuning fo rk, electrically dri ven,
used, much like the standa rd in a good e le
tric wristwatch . Thi s is pretty expensive.

But if the recei ving a nd transm itting en
arc hooked to the same a .c . power source,
to lines o f a single power gr id, kept in ph a.
a t all times, ord ina ry a .c. sy nchronous moto
will give excellen t sy nchronis m .

T he Telfax design is a little Rube Gok
bergish, but they arc qu ite r
liable in com mercia l scrvic
and should give good amate~
service. Five vacuum tube
a rc used, plus a phototu be, !
light source. and va rious pi' ']
lights. Relays and othe r majo :

A N item now showing up in surplus is the
Western U nion "T elfax" facsim ile trans­
ceiver. T here are several ve rsions with mino r
va riat ions, includ ing sets used by RCA , ITT,
etc .. all bought fro m Western U nion's C hat­
tanooga, Ten nessee, works about 15 yea rs
ago.

For the m an who wants to get his fee t wet
in FAX, these ought 10 be just the ticket.
T hey a rc small reasonably simple to wire
back-to-hack for landlinc usc or over a v.h .f.
audio frequency shift hoo ku p. A t present
true carrie r shift for fax is not sanctioned in
the amateur bands by the Federal Comm uni­
cations Commission below 6 meters, tho ugh
expe rime nta l pe rm ission to o pera te probably
would be gra nted to a serio us group of
ama teurs.

Figure I shows a typical Telfax uni t, this
o ne labeled " Desk-Fax." T hese a rc be ing
adver tised by Gateway Electron ics ' and
others, fo r under $20 .

T heTelfax units measure 12" x 13" x 7"­
a much mo re handy size for the operating
desk than the mili tary T XC- I , fo r exa mple,
wh ich was forty inches long. T he Te lfax a rc
used by Western U nion customers who re­
ce ive a lot o f telegrams, but not enough to

"57 16 N . King's Highway, A lexa ndria, Virginia
22303.

' 61 50 Delmar Blvd., 51. Louis, ~ Io . 63 112.

I

BY GORDON ELIOT WHITE*
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arts arc identified by chassis markings.
The drum. designed to handle a 5" X 5"

elegram blank. is turned at 180 r.p.m. by a
600 r.p.m. motor. appropriately geared
own 20 : I. The sets of course require 117
olts a.c.• and arc interconnected by two line
ires and a ground.
The type 6500 Telfax were designed to

o rk only into a central office, and must be
onverted for back-to-back usc. The type
,7 10 units. which look much the same as fi g.
• arc desi gned for private-line interconncc­
ion. The differences include different wiring
n the phase and start relays. and a d ifferent
ptical system. The 6500 sets, hooked to­
ether, give negative copy. In Western Union
se, an inverter was part of the central office

'concentrator," and without it a typed mess­
ge comes out white-on-black at the receiving
nd .

Gateway Electronics has put together a
ather complex conversion which will over­
orne the negative-sending problem for the
,500 units, too length y to print here. T he
escription is available to anyone who bu ys
ne of the transceivers however.

To send a picture yo u wrap the copy on
he drum, holding the paper with a garter­
ype spring. The drum is driven by a rack
ind pinion. and scanned by a stationary light
.ource, Light is reflected th rough a lens upon
. photocell which puts out a d.c. current.

aricd by the amou nt of light received . i.r,
modulated by the images being scanned.

In the Telfax. a "chopper" disc. looking
something like a deeply-toothed gear. is
o rated in the path of the light so as to in­

terrupt the image 2500 times per second, i.c.
creat ing a 2500 c.p.s. a lte rnating current a t
the photocell output. mod ulated in ampli­
tude by the amount of reflected light fall ing
on the cell. Th is signal is the a .rn. audio out­
put used to transmit the picture over wire
lines.

In recording, the 2500 c.p.s. aud io is
amplified to a high level and applied to a
stylus needle being "scanned" over the re­
cording paper just the light was scanned over
the o rigi nal copy. "teledctos" type paper is
used which blackens wherever sufficient CUf­

rent is passed th rough it , so a high-level sig­
nal from a white portion of the original
becomes black in the reco rd ing unless in­
verted between machines.

The am pli fiers in the units arc capable of
operat ing on a signal which docs not lose

See page 110 for New Reader Service
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Fig .2- The original cont rol ci rcuit.

more than 25 db in transmission. Noise will
cause "dirt" on the received im age. but fax
is inherent ly less susceptible to losses than,
sav, RTTY, where one bad cha racte r may

•
th row the printer o ut of synch for severa l
succeed ing characters. There is far more re­
dundancy. too in fax. where loss of half o r
more of the image ca n be tolerated where
further reproduction (as in newspapers) is
not required.

Control of the transceivers is accom plished
by the central ofli ce concentrator by usc of
a superimposed d.c, telegraph circui t. It is
this control function which must be provided
in converting the Telfax units for amateur/
experimenter usc. The original control cir­
cuit is shown in fi g. 2, which represents the
sta ndby condition . When ready to transm it,
the central o ffice wo uld reverse the polarity of
its batte ry, thus allowi ng feed motor re lay HR
to o pera te. That relay was blocked from
operating in the sta ndby condi tio n by the
polarity of the rectifi er.

Drum motor power is controlled by the
"outgoing" push-swit ch.

In reco rding, the central office re moves
the negative standby d .c. cu rrent. and applies
positive current which activates a buzzer at
the d istant Telfax set. Push ing the "incom­
ing" button applies a .c. power to the unit and
starts the drum motor turn ing. When the re­
ceiving set's tubes are warmed up. a relay
closes. complet ing the feed motor circ uit,
and allowing the phase contacts to momen­
tarily interru pt the line ci rcuit on each ro­
tation. At the other end of the line. the
transmitter recognizes thc phase signal and
starts to send .

Movement of the drum at the end of a
recording trips switches which stop the
recorder.

A red inki ng disc ON the T el fax is used
only to show. on sendi ng. that the mach ine
did phase before the d ru m released, when
unattended operat ion is desired .
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The 6500 set may be marked "Telfa
chassis 6499A." In addition to the relativel
heavy synchronous drum motor, there ar
lighter motors to drive the drum advanc
rack and to move the stylus into positio
plus the chopper disc motor.

The first question which will come to mo.
readers' minds is "will it work with the sate
lites to receive weather photos?" The quic
answer is no, it won't. The satellites tran.
mit at a drum speed of 240 r.p.m., and t
match that speed would require the euttin
of expensive new gears giving a 15: I r
duction ratio in place of the 20: I gears i
the set. It might" be possible to usc the sync
signal of the satelli te itself, properly counte
down and then amplified, to obtain an 8
e.p.s. a.c. power source which would driv
the drum at 240 r.p.m. with the original gear.
and this would be preferable, since the r
corder would be locked to the transmittin
unit, rather than dependent upon the que.
tionable frequency correlation of the pow
mains and the satell ite.

The different aspect ratio of the satell it
picture and the Telfax Drum would be
little inconvenience in most experiments
work, though it would tend to distort the r
ceived copy slightl y. The Telfax appears t
operate on 72 lines per inch, from examini
tion of the unit, though Western Union coul
not furni sh that data precisely. This COlli

be changed by a lternating the drum advanc
Others offering the Tclfax arc Fair Radle

Lima, Ohio, and J. J. Glass Electronics, ;
Los Angeles.

Another source of RTIY items, includin
toroids and gears, is W2DLT, 302 Passai
Ave, Stirling, N. J .

I continue to receive more mail for mal
uals than on any other subject. Since I ca l
not sell or loan instruction books to all wh
write, I want to again list the people who se
surplus handbooks.

Sam Consalvo. 4905 Roanne Dr., Ow
Hill, Md .-offers a list at 25c. refundabl
with first order.

Bill Slep, Box 78. Ellenton. Florida. N
list; write him your needs.

Quaker Electronics, Box 21 5. Hunloc
Creek, Pa . List is 25c.

W2BVE, 327 Palmer Ave., Maywood, N.
I have, right now, requests for data on t

following surplus sets: RT-37 / PPN-2 f
ON5FD, Box 72. Brussels 8, Belgium ; Rl
507/PRC-40 for K4ACP, 322 Royal PaIr
Blvd., Charleston, S.C . I

CLOCK

... ..,.i., .,.... .. .., ",. . . . .0 2•

...." . • . • ft4 .. Ill' ""'0" 'II ..., •
trade .... ...i,.... ... ...Wi'.... tnt
I... W. ,Ise .., ,., aIliNin• • ",Mr.IaC', etc .
V. ull ,"'. ~. cell.t. .., ".1,.et•.

COMMUNICATIONS
MAINTENANCE

Openings in Balt imore' Detroit

Chicago' Akron ' Philadelph ia' Grand Rapids

Walkerton. Ind. and logan. W. Va.

Ste«ty work_ "rll th rmIny Company plod benef,ts ",(Iudone hIe
Insurance. ~p,lahzatlOn. vacations, paod hoItda~ , etc . Pos Itions
require 2nd class rCC/RT license or better. bperier'ICe needed in
insta llation and mamteoeece 01 CB-SW alld AM/FM equipment.

lnlerv iew$ wilt be affanlled at )"OU r con~eniffloCe. SerKl a short
resume or call collect; C. E. Schwafl,a. P&f'sotlnel, CMwlpeal<e &
OhIO Ra,lway. Civoc Plaza Bldll_. 200 West Battunore Street. Batt,·
more. Mel . 21201 , f't1one 301-237 ·3152.

An [Qual Opportun,ty [mployer

SPACE WCTllOIIICS
.......IUTU, WtliIOIilCS car.

" Summit AWl .• E. P. terson. N.J . 07401. 20 \ -791-5050

YOUR SURPLUS WANTED BY
THE FASTEST GU... IN THE EAST

" MADE IN USA"

#124

-
CALL·IDENT
TYMETERo

lO·MINUTE STATION
CALL REMINDER

1o-rnlnut. r.,eallnl tim" bun•• warn ing to , ilft in your (all
I.thn. Wah,,,••, lbony pla.tlc ca... H4" , W7a/4", 1)4".
WI. 3 Ib,. nov, 60 cy. 1 y.ar ",aran"I.

At Your Dlalor, .r WilT! TO
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Only 5120.00

ORE!

SURPLUS WANTED
EQUIPMENT WIT H PREFI X ES ARA. ARC.
ARM , ARN,APA, ASN , ASA,APN,APR.ARR,
ASQ.GRR,GRC,GRM,GPM,VRC.UPX.URA,
URR. URM. USM, UPM, SG, MD. PRM. PSM.
PRC. TMQ. TRM. TED, SPA, SPT, CV. COM·
ME RC IA L EQUIPMENT BY : ARC. BIRD.
BOONTON, BENDIX. COLLINS. ME ASU RE.
MENTS, H·P, NARDA. GR , SPERR Y . etc; TOP
CASH DOLLAR PAID OR TRA DE . WE STOCK
NEW HAM GEA R. WRITE ·WIRE-PHONE 18131
722·1843, B,1l Slep, W4FHY. SLEP EL EC·
TRONICS COMPAN Y, 2412 Highwav 301 N .•
Ellenton. Fla. 33532

LIBERTY
OFFERS

PR ESTEL
FIELD

STRENGTH
METER

IModeI6T4G1

FREQUENCY RANG E: 40 to 230 and 470 t o 860
Megahertz . Cal ibrated outward from 10 to 50.000
Microvolts. Nothing makes it easier to properly 100
speedily find the correct place to install TV. FM
and Communicat ion Antennas. You can measure
and hear the signals with this 4% volt battery
economically-powered unit. There is nothing else
l iko itl

•
•

ORE!

Now BIGGER
AndBETTER
Than Ever!!

MAl L COUPON TODA Y

• • • • • • • • • • • • • • • • • •

WILL BUY
FOR CASH

ALL TYPES
• Military Electronic

Equipment
• Test Equipment

• ELECTRON TUBES

• SEMICONDUCTORS

Liberty Electronics, Inc.
548 Bro".", II•• lark, II•• l.rk 10012, PII.n. 212·925·6000

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES WEMAKE

LIBERTY
PAYS

• Name: •
•

.. . . . . . . . . . . . . . . . . - . . ..

• Address: •••• ••••• ••••••••••
• •
• City ••••• Stat. . .•...Zip: ... •... ..... -- ... .. - --- --

FAIR RADIO SALES
Dept. co - P.O. 80. 1105 - Lim.. Ohio 45802

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
• •
• CASH PAID ••• ,ASn •
• •• rw , ..., _ ..... TUllES. __&co.d~• • a&CEIYEU• .,.e. .
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PLEASE . in clud e your

* ZIP code number on

a ll corre spondence *

Corkscrew Antenna [from page 60J
free of such annoying effects as precipit
tion static and provide inheren t lightni
protection.

N aturally, the most uniform circular r
diation pallern will be obtained if the a
tenna is mounted on top o f a tower, buil
ing. etc. The antenna, however, has be
used com mercially, mounted on the side
antenna towers and still will perform ve
well in this manner if the separation fro
the tower is made as great as possible (
least lIz .\ ) .

Spec ia l thanks a re due Dr. M . Siukol
ex OH20A, of RC A for information pr
vided about the design of this ante nr.a.

OX [from page 68]
tionals will continue to usc the D U prefix.

F08, Clipperton - French licensing au
thorit ics say th at no licenses have been issue
for any o pe ra tion from thi s rare island .

GUS - Frequencies G us will usc o n hi
DXped ition a rc as fo llows ; for c.w.: 2802
kc, 21 025 kc, 14025 kc, 7025 kc. 35 25 kc,
160 meter not ye t known . For s.s.b. : 28495

ikc, 21395 kc, 14195 kc, 7195 kc, 3795 kc,
and I 60 meter not yet known. H e will tune up
and down the dividing frequencies separating
advanced / extra class from the generals. Oc-

Oste rmond-Tor [from page 63]
puter, o n a purel y chance basis, would c
nect the 5 .5.5 . phone 10 another 5.5.5. pho
anywhere in the world, 0 IT planned
establish this se rvice for about $5 a mon
No licence would be required to open
5.5.5., lechn ical knowledge would not be
p rerequisite and there would be no need
learn the Mo rse Code.

Tor spoiled th is as a plan that co uld sp
the end of amateur radio as we know it tod:
a nd immediatel y set out to expose it, at co
siderable personal risk to himself.

Well, dear readers, I be lieve you sec n
why amate ur radio can be proud o f profess
Jerzy Ostermond-Tor.

Exp ressions of congratu lations to Pr
Tor can be sent to him c/ o CQ.

Ptasnc Gutter ClIP
Model Number 573
-$1.00 net

Two Elements Sn.30
Ext,. Elements $45.00 ea.

Pra is F.O.B. Winnipev.
INCLUDES U.s. CustOIT'll Duty.

GEM-QUAD FIBRE - GLASS
ANT ENNA FOR 10, 15. and 20 METERS.

KIT COMPLETE WITH
• SPIDER
• ARMS
• WIRE
• BALUN KIT
• 800M WHERE NEEDED

SEE OUR FULL PAGE AD IN MA Y C.Q.

Extra Special Extras from Hy·Gain
Hy-Gain Electronics Corporation

P,O, Box 868, Lincoln, Nebraska 68501

Buy two elements now - Q third and fourth
may be added later with little effort.

Enjoy up to 8 db f orward gain on DX, with a
25 db back to front ratio and excellent side
discrimination,

~ Most advanced accessories under the sun

Go Mobile with ,
Hy-Gain Ac~essories

Mobile Bumper Kit
SPring. Heavy Duty
Chrome Plated Model
Number 417 _
$5.95 net

Extra Heavy Duty
Chrome Plated Spring
Model Number 51 1
- $8.95 net

Get a maximim structural strength with low
weight. using our " Tridetic ' arms.

.. AVAILABLE NOW FROM

~'-:-::--:-:---=-
Burnert AIfMW. Winnipt'Jf116. Abn;roba. QInadI.

Stainless Steel
Universal Bumper
Mount Model Number
415 -$7.95 net
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ANT MORE FOR YOUR MONEY? - - -
Then latch on to one of these FB Hallicrafters HT·46 transmitters before

t hey' re all sold!
At our special price slash you're getting top performance and unbeatable

value - a bargain you can't afford to pass up. Rush your order in, now.

ON BRAND NEW nallicraliers
famous HT-46

5 band transmitters

250.

W2AVA

•
Plenty sold at $395.00 Amateur Net

SPECIAL
ONLY!

While our supply lasts

Complete, with full factory warranty

73

~ It
OrrtSO

•
IS

HEADQUARTERS
for all

tllhcraFlers
INE EQUIPMENT

6 and 2 VFO
For SR-42, 42A, 46, 46A, etc.
Stable Zener regulated VFO, with
band switch and calibrated dial
50·54 and 144·148 MHz. Funda­
mental output 24-27 MHz. Switch
for ' mobile or AC use.

SPECIAL

29.95

MOBILE MOUNT BARGAINS

.,

91•

FARMINGDALE, L. I.
Route 110 at Smith St.

293·7995

A pril, 1969 • CQ

MR·150. For Hallicrafters
SR-150. (Easily modified to
take SR·400 Cyclone.)
DeLuxe, with fold·down
wings. For dash, firewall
or floor mount. Complete!
Ham net $39.95.

A Harrison BUY! $19.95
~

rrlS o ll
a "HAM HEADQUARTERS, USA"@>

8 Barclay St•• New York City • BArclay 7·7922

JAMAICA, L. I.
139·20 Hillside Ave.

REpubl ic 9·4101

Reade r Se rv ice

For SR·42, 42A, 46, 46A,
etc. Mounts under dash.
Complete with 12V DC vi­
brator, DC cable, connec­
tor, mounting hardware.
MR-40
Ham net $13.95.

SPECIAL $7.95

See page 110 for New

e you can save with
ty, because we'll top

"deal"! Shop around
, then see us last.

SR 400
Cyclone

SR 2000
Hurricane

~MPT ORDER DEPT.
rretully pack and ship ham

accessories and parts to
any part of the world.
ddress your o rd ers to:

4 SMITH STREET
mingdale, N.Y. 11735
include ample ccsteae (plus $1

ng cost with orders u nder $10.1

PHONE YOUR ORQ£RS TO
I S,\ 7·7922 OR (516) 293·7990



casionally he will QSY into the novice band
Low power stations are advised to stay nea
the edge of the pile-ups. QSL to W4ECI.
HK~, Sa n Andres-HK~BMO is active 0

28600 kc from 1700-1900 GMT daily. Also 0

14170 from 11 00-1 200 GMT and 0300-043
GMT.

Ind ia na po lis DX Hospi ta li ty Hour ­
This event will be Friday nite, May 23 from
9 till I in the Hunt Room patio and pool 0

the Stauffer's Inn in Indianapolis. Stu Meyer
will be MC and Barry Goldwater the hono
guest. This will be the kickoff of the all day
Indianapolis Ham Convention of Saturday,
May 24.

KC4, Navassa - K9GCE, W9ETO, and
others are worki ng on an operation for the
CQ Worldwide WPX Contest April 12-13. If
no go to avassa they will be at PJ7, Sint
l\laarten. This will be an All Bands operation.

Silen t Key- We regret to report the pass­
ing of noted DXer Dr. Kirkl and A. Bush,
K~GZN , on Oct. 16, 1968. He '.vill be re­
membered by DXers for his PJ2SA and Pl­
2BC operations.

VQ8, St. Br andon I Rod r iq ues - Steve
Gibbs, VQ8CC, and Gus, W4BPD plan to
operate from these rare islands in mid-April,
hopefully the weekend of the CQ Contest.
Callsigns will be VQ8CCB for SI. Brandon
and VQ 8CCR for Rodrigues. QSL contacts
with Steve to Box 14, Curepipe, Mauri tius.
G us to W4ECI.

2B3DC- This station is said to be in Biafra,
and has been heard in Europe on 21 440 kc
s.s.b. at 1600 GMT.

5W I , Weslern Samoa - The Western
Samoa Amateur Rad io Club reports the fol­
lowing members:
5WI AA-Ernest-c.w.la.m., but rarely on the

•air.
5W IAB- Percy-not on air at present.
5W IAC-lim-not on air at present.
5WI AD-Don-20 meter s.s.b. with dipole

only.
5WI AL-Ted-no rig yet.
5WI AR-Trevor-all bands, s.s.b. & c.w,

daily 0500 GMT on.
5WI AS- Ron-all bands, s.s.b, only, daily

0500 GMT on.
5WI AU-Bernie-20 meter s.s.b. 10 dipole.
5W IAP- Club Station

The more active stations have QSL Mana­
gers as follows:
5W IAD- Via ZLIAAP
5WI AR-Via W4ZXI

WORLD'S
FINEST

I I

I

ONLY 6ge

ERSIN
MULTICORE

•

BUY IT AT RADIO-TV PARTS STORES

•

MULTICORE SALES CORP., WESTBURY, N.Y. 11590

tftc.. __
BANDIT 2000C LINEAR AMPLIFIER

• 2000 wans PEP HUNTER SALES INC.
• Five bands I.x 112le
• Kit form Un iversity Slation
Write for details Des Moines, Iowa 50311

-= HUNIER =-
PLEASE Include your

* ZIP code number on
aU correspondence *

•
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LAFAVmE 400 SERIES 6 AND 10 METER AMATEUR TRANSCEIVERS

HA-460 For 50-52 MHz.

99·2579WX

Sensaffonal Low Prices!
10995 "-2575WX I

HA-410 For 28·29.7 MHz.
12495

Featuring

Built-

o

• Bullt·ln 12 VDC Toroid Power Supply
• Built-In RF Swltchlnl
• Bullt.ln Metering Clrcutt for Exciter

or Un••r RF Power Output

4O-0106WX HA·250 for 15 to 6 met.rs 79.95 ~AsSw 7995
4Q.OI08WX HA-260 fo r 2 Met e rs .__.99.9 5

•
".d. In u.s.A.

LAFAYETTE STANDING WAVE
AND FIELD STRENGTH METER

Only 995

• M••sure. SWR to 1 Kilowatt'
• Rud. FJeld Strength
• Accurate. Ea.y to R.ad

Stoc k No. 99-2537

LAFAYETTE SEMI·AUTOMATIC BUG

Only

• 7 Adjustments for Speed and Comfort
• Speed Adjustable from 10 WPM.
• Efficient Deslg"

Stock No. 99-2552

See page 110 for New Reader Service April, 1969 • CO • 93



EASY TO LEARN CODE

5WIAS-Via WB6KBK
We gratefully acknowledge the contrib

tions of the following OX publications to th
month's colum n: DX-MB, DXer's M agazln
DX News-Sheet, DX-'press. FEARL N ew.
Florida DX Report , Long Island DX A ssoc
ation Bulletin, Long Skip, Trieste DX CIII
N ews. lind West Coast DX Bulletin.

QSL Information
CII6LF-Via W1HNK VP2UA P-Via
CII9AK- To WI CBH KV4A~1

CT3AS- c/o G2M l VP2IMQ- To
EP2UK-Via W3HNK K7TM K
ET31111 - To VP2G Il II-c/o
VE IASJ WASlEY

ET3 USA-Via V.N. VP2KIIC-Via W3Yl
Olacke, 287 Kathleen VP2 KL- To VE3G CO
Ave.• Sarnia, VP2l IU-c/o VE2YU
Ontario, Canada VP7UX- Via W4FRO

F9 I1Y/FC- c/ o VQ91111- To WA6A H
W IPRI VIII P- c/oVE6AO

FG7TI /FS7-Via W8C~L/KL7-

VE3EUU Raymond H.
F08AA- c/ o K6KA McCl ure, 120 Coll ier

for Feb. 2 1-26, 1969 Ave., Battl e Creek,
QSO's Mich . 49017

FY7YM- To VE l KG WII6Z~ll -Japanese

GC5AET-c/ o OJ IQp QSO's are QSLed
IIK\lImO-Via by JH IAJT

WA6AH F Y02AFII-Via
IIKIITU- To HK3RQ WA2JHD
JTl AG- Via UA ICK ZS2MI- c/o ZS2PX
JTIKAA- To UA ICK ZS3 I1S-To WB2RLK
KCI USll - c/ o ZS3 I11' - c/o K4TRA

K IT WK ·IS7P II - Via K6CAZ
KS6CX-Via K4ADU 4X4S0- To W4TKN
MI'4I1C U- To G3WET 5U7A~-c/o W4WHF
OllllAll - c/ o O H2AM 5Z4KK-Via KISLZ
O~8C~-Vja DJ2 HO 6 W8 IlG-To W2MES
OX5AY- To VE3DLC (,W8 UY- c / o VE4SK
Sl IlIAAK/ OIl2- Via 6 Y5GG- Via VE4SV

P.O. Box 12, S-161 7X3AA- To K8BYU
26 Bromma I, 9E3 USA-Via VE31G,
Sweden 287 Kathleen Ave.,

TA I,\C- c/ o K70 SK Sarnia, Ontario,
TA I~IGI '-Via Canada

WI VHY 9F3 USA - To VE31G
TA3AR-To WA7GQA 9J2 I1K-c/ o-W2GHK
T J 1AJ - c/ o W4FRO 9Q5WS- Via WI Bp~1
VK9KA - To K6KA 9X5AA-To WlvRC

for 1969 QSO's. 9HIlS-NOT via
VKl\JW-Via K9KLR after Dec.

VK3UQ , 31,1968
VI'2UAJ- To

WB4EFE 73, John K41lF

Contest Ca lendar [from page 71 ]
ge nera lly opera te phone on the even GMT

hours and c.w. on the odd hours. And 160
a t 0200 G M T on M ay 4th.

Awards: Certificates to the top score rs in
each A R RL section and Ohio county. (m in.
of 10 contacts) Awards a lso to the three
highest scorers in Ohio and ou t of stale.
Special awa rds to sta tions using 50. 15 and

·'neludes
fin ished wel nut

console. AmpUfe"
speaker system,

optlonal accessarles
extr•• Only

$1150.50 If yOY
build your own

console.

INDORSED BY THOUSANDSI
TIN 1• •tr..' ...., 11 CH. T....... IIt. nllt
,.... Ih. plln 0' I n oc>.n ,·lnur..eree . nll
..~I.. UlIOIl. to lura . 114 lAr tOll. wllb ·
_ 1IIf1bf, ...I.lIne• . Tbo\IIlll4I of .1t«eI• •
r .. l OClftalO,. lIa " " . t Qun f<.l thl ('Oo~•• _Iltt 'M 1• • Ir'"I. ..... 1I . ".
t••• Wrlto t OtlIJ' rlW , ..11 plttl t ....,. . nd tQn,.a.hn' r taLll ,lull.

• •
S071·C NO. BROADWAY, CHICA-:G~O~,~ILL. 60640
~700-C Crenshaw Blvd., Los AnReles, Calif. 9004~

You couldn't touch an orrin like this In I store for
leu tMn $3500-.nd there hasn't been I muslCiI
Instrument with this Vlst variety of I.nulne Theatre
Orl.n voices since the days of the silent movlesl If
)'Ou..,. dreamed of the If."deur of luthentic bl,-or.
pn sound In ,our own nome, you won't find I more
satlsfyinl Instrument anywhere - kit or no kit.

T•• can learn to play It. And J1Iu can build It. from
Schober Kits, world famous for eue of nsembly
without the 1IIII'ltest knowled,. of electronics or
music, for desi. n and parts quality from the Iround
up, ud-Ibove ali -for the hllhest praise from
Inuslcl.nl everywhere.

$end rl, M uw for your cop)' of the full~lor

SChober catalol, conUlnln, specifications of the f1ye
SChober Orcan models, bellnnln. It $599.50. No
chUle, no oblllation - but lots of food for a health)'
musical appetite!

II l• .u7 u >t pi.....' W l..rD II' UICnaH
,p.~ tM mOll"n _..,_Ith an lalr_tII...,_
c.~. h ........ EIt. Il.nt tor 11M bt,lnntr Of
aduM N " \KJent . .... q .. lc., prut l,al and d. ·
p.nd.bl••• thod. "ul1.bl. ta pe. rrom bI,lll '
n. r·••Iphabtt to tn lnl Ill....' .. on . 11 . \I b·
JtfU . BPfId n il" I to •• " ·PM. .... ,• ..,. r...¢J' .
no QRY. M au 1'111111 ' __, . lIIcl to fM.

Build this magnificent
SchoberTheatre Organ

for only
* $1550!

•

r-·---rn-······················~: Th.t:/cIto/;et.orpn Corp., DepL :
• 43 Wnt Glst Street.. New York. N.Y. 10023 •
I I• 0 Please send me Schober Oraan Catalol and •
• free '·inch "sample" record. •
• 0 Enclosed please find $1.00 for 12-inch LP. •
• record of Schober OfIan music. •
I I
I NAME I
• I
I ADDRESS I
I I
• CITY STATE ZIP •
I I
••••••••••••••••••••••••••••••••
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Have you heard about
our sensational Vidicon

prices? An example,
brand new 7735A's

$34.50 lots of 5.

April, 1969 • CQ • 95

eneral Electric
ideo-tape recorders

Off ~--
K - -~

See page 110 for New Reader Service

irst time ever

Built by Sony for
eneral Electric)
mpatible w ith the thousands of Sony half­

nch video tape recorders (inc luding popular
atterv-ooe rateo portables) now in use in
choo ls. business and industry.

can be used to tape live materia l: tape
rograms off the air: and play back th is material
n any standard TV monitor.

• Ideal for education. sates and employee
training : med ical applications: sports. drama and
dance instruction : sales presentations.
advert ising .
• Rugged. portabl e cabin et w ith see-thru dust
cover. Compact and lightweight. can be moved
easily from location to location .

• Brand new units in their original factory cartons.
• .Opt ional equipment available : video monitors.
CCTV cameras.

rder today while they last.
Terms: Check with order. FREE delivery.
CO D's requ ire 25%deposit shipped F.OB. NYC.

~;;;:W;~·7GBC Closed Circuit TV Corp.
_ _ __--' 74 Fifth Avenue. New York. NY 10011 . Phone : (212) 989-4433

See us at the DAVI Shuw.

••
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145.10 exclusively.
Logs go to : Ohio QSO Party, Att: Robert

Dixon, W8ERD, 311 E. Kelso Road, Colum­
bus, Ohio 43202

Georg ia QSO Party
Starts: 2100 GMT Saturday, May 10
Ends: 0300 GMT Monday, May 12

The eighth annual Georgia QSO Party is
again sponsored by the Columbus A.R.C.
The same sta tion may be worked on each
band and mode for QSO points.

Exchange: QSO nr., RSI RST and QTH.
County fo r Georgia sta tions. State, province
or country for all others. (Ga. to Ga. con­
tacts permitted for QSO points)

Scoring: Each QSO counts 2 points,
Georgia slations mult ipl y total QSO points
by number of states and VE provinces
worked. (DX may be worked for QSO points
only) Out of sta te stations will use Georgia
counties for their multiplier. (Possible total
of 159)

Freq uencies : c.w.-1810, 3590, 7060,
14060, 2 1060, 28060. s.s.b.-3975. 7230.
14290, 2 14 10, 28600. Novices- 3725. 7175.
211 10.

Award., Certifi cates to the highest scor­
ing sta tion in each state, province, country
and Georgia county. There are also plaques
for the top Georgia' station, the top out of
state entry, the Georgia Club with the highest
aggrega te score, and the top Georgia por­
table within the sta te but operating outside
his home county.

Make up your log in the usual seq uence
and include a summary sheeet and signed
declarat ion.

Mailing deadline is June 4th to: Columbus
A.R.C. Att: J.T. Laney, 3500 14th Ave..
Columbus, Georgia 31904

YL Int. SSB'ers QSO Party
Starts: 0000 GMT Saturday, May 24
Ends: 2400 G MT Sunday, May 25

Rules fo r this one are quite long and a bit
compl icated. Some modifications have been
made from last year's as they appeared in the
May '68 CALENDAR. They will be given in
details next month.

In the meantime it is highly recommended
that you write Woody Bennett, W0GNX,
8939 E. 31 st Street, Kansas City, Missouri
641 29, and request a copy of the rules as
well as application form and log sum mary
sheet. This is important especially for the
teaming of DX/WK teams. Include a s.a.s.e.

Coax Ada pter
MOdel Number 493.
Sl .95 net
adapts body mount
to PL 259

Spring, Chrome
Plated Heavy Duty
Model Num ber 417.
$5.9 5 net

Chrome Plated.
Extra Heavy Duty
Model Num ber 511.
$8.9 5 net Plast ic Gutter Clip

MOdel Num ber 573.
$ 1.00 net

Most advanced accessoriesunder thesun

DAYTON, OHIO "~05

DEPARTMENT C • BOX «

RADIO 'OFFICER
TRAINEES

HAMVENTION

Dayton Amateur Radio Association

Mobile Body Mount Kit

Go Mobile with
Hy-Gain Accessories

April 26, 1969

.",.-.
~)

A limited number 0' openinlS are available to
men Willing to Irain (or the interest inl and well ·
paid career of Ma,.ne Radio Officer . board U. S.
Flaa: merchant vessels . An F.e.C. lst or 2nd Class
Commercial Radiotelea:raph licens. is required .
These open,na:s Will be p.artlcularty .ppealinl to
younger men who have completed their military
obligat ions . Wflte to The Rad'o Officers' Union.
Room 1315, 225 West 34th Street. New York.
N.V. 10001.

Chrome, Low Ball ,
Flush Body Mount
Model Number 499.
$ 5.8 5 net

~
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to do the job
you want done...

use the

10 THRU 6
METER

LINEAR
AMPLIFIER

150 WATTS

NLY 3314" X 7" x 8"

PRICE
BASE UNIT $97.97

This beautifully styled linear amplifier will
. compliment any communications station.

I ts clearly marked face is richly
plated to accent the luxurious black case.

Comes in both base and mobile units.
Case size for both is only 30/." x 7" " 8".

New unique circuit design that uses new
compactron tubes and provides high power

multiplication with low distortion along
with a minimum of channel bleeding,

when properly tuned.
Tuning adjustment is simple and loading is
accomplished with indicating lights.
Switches automatically with
application of R.F.

Only connection required is to coax line
of transmitter. _ Po -=-

The A R ZRBU6 NER
from

Hy-Galn Electronics Corporation
N. E. Highway 6 at Stevens Greek

Lincoln. Nebraska 68501
• FOR THE MOST POWERFUL SIGNAL UNDER THE SUN !

page I 10 for New Reader Service

MOBILE UNIT $119.95

SPECIFICATIONS

POWER: 150 watts PEP: input ao
watts minimum unmodulated carrier.

R.F. DRIVE : Maximum requirement of
317 watts to produce full output.

AUTOMATIC SWITCH ING: Switches
automatically with application of R.F.

CONTROLS: Loading and tuning con­
trols. OFF-ON and standby sw itches.
and output and power on indicating
lights.

SIZE: 3 ;'4" x r x a".

OPERATING POWER: Base Model
(No. 403) 115V AG. Mobile Model
(No. 404) 12V OG.
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with your request.

co WW WPX SSB Contest
Starts: 0000 GMT Saturday, April 12

Ends: 2400 GMT Sunday, April 13
Not much object into going over any ad

tionaI details since we have covered this 0

thoroughly in the past two issues.
Remember, all scores will be published

don't fail to send in you r log.
T he May 15th mailing deadline will

extended for those in isolated areas. Logs
to: CQ WPX SSB Contest, 14 Vanderven
Ave., Port Wash ington, L. I. N .Y. 11050

Ed ito r's Notes
You will note that the last week-end

April and the fi rst one in May arc somew
overcrowded with contest activity. It woi
seem that a little more planning should h
gone into the picking of these dates. Some
these contests have been established on th
week-ends for years and therefo re cannot
blamed. Others we re advised of possible cc
fiicts. Whatever the reason it makes fo
pretty confused couple of week-ends.

I try to keep informed with how the ot
half lives by readi ng other publications ,
columns. Some prove informative. oth
amusing. Take QST for February. page
for instance. T he inquiry, "What D X Cont
You mean there is more than one? "
Virginia, there is another DX contest. Ma
George should also read other magazines.
turn on his Nationa l SW3 the last week-e
of October and November.

•Also got a chuckle from the photo on p
81, which pictures the PJ ~MM gang on a
pedit ion. D idn't reall y expect Rod to m
tion that those 6320 St. Maarten conn
were made during the CQ Phone Con
week-end.

. Et tu , Brute?
Conditions for our 160 Contest bac

Janurary were rather horrible. Stat ic Ie
were reminiscent of the old days I spent
"banana boats" in the Caribbean. Dig
DX out of the racket was murder. T he
pansion of the band. as we feared . was
conducive fo r DX operation. T he 200
end of the band where the west coast
hang out was cluttered up by the cast
middle west stat ions that are permitte
operate up there. Must say however that
of the fellows were cooperative in kee
" DX Alley" clear fo r DX stations. 73
now, F rank, WI WY.

Ferrite Balun,
10 Mthru 80 M
Model Number 242.
Ham Net - $14.95

End Insulator
Model Number 156.
Pa;r. Ham Net- $2.95

Over 290.000 QTHs in
the U.S. edition $6.95
Over 140.000 QTHs in

the OX edition $4.95

NEW EDITION [YERY,
MARCH 1 - SEPT. 1

JUNE 1 - DEC. 1

GET YOUR NEW
ISSUES NOW!

Center Insulator
Model Number 155.
Ha m Net -$4.95

RADIO AMATEUR 116 k
Ji

c a 00 INC.

Dept. C. 925 Sherwood Dr;ve
lake Bluff. 111.60044

-
These nluable EXTRA features included in both editions!
• QSL Manacen Around tt1 e • Rad io ANteun' Prefins

World ! by Countr ies!
• Censu s ot Radio Amateurs • A.R. R.L. Phonetic l lphabet!

ttlroul"ou! the world! • Where To Bu, l
• Radio Amateurs' License Great Cirtle BurinlS 'Clns! • .
• World Prefix Map! • lnternall!'n.,' Postal
• Internat ional Radio Information.

Amateur Prefi xes • Plus much more!

See )'our favorite dealer or order direct (add 2S¢ for mailing
In U.S., POS$essions & Canada. Elsewhere add 50¢).

.. Most advanced accessories under the sun

Build your own doublet
with Hy-Gain Accessories

WRIT! FOR
FRIE

BROCHIJR!!
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NEW NEW
VHF-UHF

$29. 50
22. 50
17. 50

$80. 00'
67.00 ·
49. 00·

$40. 00'
38.00·
24.00·

HIGH PERFORMANCE

ANTENNA SYSTEMS

lement arrays combine two 20 e le ment
stacking frame, 1-1 balun, coax phasing
hardware and instructions.

2 meter. 32 lbs ,
I 1/4 meter. 22 lb• .
3/ 4 meter. 121bs .

lement arrays combine four 20 e lement
stacking frame, coax phasing lines ,

. all hardware and instructions.
2 meter, 64 Ibe ,
I 1/4 meter. 43 lb••
3/ 4 meter. 24 lbs ,

L EMENT ARRAYS 20 db GAIN

your interest may be. ragchewtng. con­
or moonbounce , get in on the excite­

HF hamming today with DX-ARRA Y !

shown above are for stacking kits only
t include antennas, Le , price of 40 ele­
eter = two DX-120 at $29. 50 each plus
140 a t $40. 00 = $99. 00

rough tn VH;FIuHF Amateur antennas !
Cush Craft DX-Arrays combine the best
coltnear features tnto the World's most
amateur c ommunication antennas.

ELEMENT ARRAYS 17 db GAIN

ormance 20 element arrays featuring low
dtatton, optimum front lobe. broadband

, direct 52 ohm feed, greater capture
ka bi lity .
2 meter 11 8"x 75" x 30"•
11/4 meter." 78"x 53" x 20"
3 / 4 meter , 42" x 29" x 11 "

ELEMENT ARRA YS 14. 2 db GAIN

BEST SIGNALS TODAY COME FROM OX. ARRAY
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Ham & Rose s Urom page 221

was ably handled by Henry R ichter, J
K 6VZA, assisted by Stan Fedora, WA61 D
the M iller Brothers fl oat convo y from Te
pie C ity was Ed C ryer, WA 6ADO; a nd
Hershey, WB6GSO worked the Quonset
fl oat deta il. Located in the Sheriff's Depa
ment mobile di spatch sta tion ca lled Stati
Easy a nd operated as K6CPT-22 was Dep
Frank Oakden, K6TOW; and Ward Cay
K6C PT-31. The 1969 parade planners h
their desperate moments when the H o
Kong Flu epidemic hit the Los Angeles ar
The o nly Amateur Operator casualty
Diek Arnbrosch, W 6DSP, who had to c
the da y before the big event a nd withdr
beca use of the flu. Your reporter, Bob Zeit
W 6 AA , was the Office r in cha rge o f
County personnel and rode h is bicycle fr
the East side of Pasadena to the West s
visi ti ng operators and taking p ictures, a t
of seven m iles.

,

FOR THE NAME OF YOU R,
NEAREST DEALER, WRITE ._..............- ,.

~E-ZWAV

TOWERS
l:~~::~E~njOY the convenience and

safety of the genu ine original
E-Z Way Crankup Tiltov er
Tower! The t ower is easily
ra ised, retracted , set at any
he ight by one rna n .. . a nd
tilts to horizonta l pos it ion .

I More are in use than any other
•1 kind ... write and find out why!,
•

"iii;...!' Most advanced accessories under the sun

U5A-CA Urom page 78 ]

from about 1600 GM T daily o n 14 33 6-j
us. yo u will find many needed count ies acti
fixed and m ohi le .

A fine suggest io n from Vic, that a se t
condensed USA-CA rules be printed on t
paper so that County H unte rs could ea .
(and at no ex tra postage) include a copy \\
the ir QS!. to non -county h unters in the U
a nd overseas. T hese are being pr inted ,
should he avai lable when you read t
T hanks Vic.

Since m y part icipation o n the Independ
Cou nty H unte r Net ( 14 336), m uch m ail
been received about the opera tion o f the
Most of th e m a il is complimentary a nd so
is cri tical of certai n phases of it-I must ad
nothing is perfect. M any ha ve requested t
I list a t least some o f the hasic rules o f
ope ration (G uess they have not heard
trying to he N CS- H i!).

First. I would like to compliment and th,
the m any NCS (som etim es the y a re hard
fi nd) who ha ve given so much o f thernsel
(time a nd energy) and ( a m pleased a t
fine job they ha ve bee n doi ng. I would
to list some of the fai thfu l. but ( a m af
the list would be too long and I m ight fo
a worthy member-you know who you .
so take the compliment to hea rt.

I would a lso li ke to compliment a nd th
th e many mobiles for all their wonde
help a nd efforts . I don't know how they d
l ha ve e nough trouble in m y own shack ( ,

Boom-to-mast clamp
Model Number 249.
Ham Net $14.95

Ferrite Balun.
10M thru 80M
Model Number 242.
Ham Net $14.95

•..

Extra Special Extras'from Hy·Gain
Hy-Gain Electronics Corporation

P.O. Box 868, Lincoln, Nebraska 68501

Lightning Arresto.
Model Number 229.
Ham Net $19.95
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Model TE 7-02
• Extended Range Antenna

Noise Bridge
• Range - 1 to 300 MHz
• BNC Connectors
• Resist.nCll Testine: -

o to infinity, calibra ted
25·100 ohms

$34.9S

omega.' ~y~/em~
incorporated

Mode' TE 7·01
• Anlenna Noise Bridge
• Range - 1 to 100 MHz
• RCA Tip Jacks
• Resistance Testing:

0 - 100 ohms
$24.9S

Features Applluble to Both Models:
• Test antenna for bot h resona nt freq uency and im pedance.

Replace V$ WR bridges or other antenna t est equipm ent .
Opt im um performance through alignment and test of
mobile or fixed station a ntennas .
Test beams. whips, dipoles. .q uad s, or complete t uner
s yst e ms.

Applications data and operating Instructfons Includftd. Fa,
descriptive merature write :

. . . . throug h either of these antenna noise bridge uni ts, wh ich prov ide
ccurate and f ast t est ing of a n t e n nas and feed lines at a reasonable c ost.

April, 1969 • CO • 101

responsible for the delay in CQ and the USA­
CA Record Books getting to you. Continue
to write and let me know-How was your
month?, 73, Ed., W2GT .

Repeater Requirements ifrom page 4 7J

repeater. The operato r must also con tinually
mon itor all transm issions of the repeater
sta tion.

"Section 97 .43(b)(6) sets forth the data
which must be submitted along with an appli­
cat ion for remote control by radio."

A recent letter from James E. Barr, chief
of the FCC's safety an d special rad io services
bureau, stated 'The Buffalo Amateur Re­
peater Association and other groups have
tiled pet itions proposing amendment of the
Amateur Rules to specifically provide fo r
repeater opera tion. These petitions arc being
considered at the present time and a Notice
of Proposed Rule Making hopefull y will be
issued in the reasonably ncar future."

1\1r. Barr also commented, regarding the
ticklish problem of adequate control of a re­
peater sta tion: "(repeaters) may be operated
with the licensee present at the transmitter o r
at an authorized control point. If a remote
control point is used it must be at a fixed lo­
cation designated on the station license and
on premises controlled by the licensee. In
ei ther case all transmissions must ·be moni­
tored by the licensee and the opera tion of the
station must be under his positive supervi­
sory control, i.c. it must be possible for the
licensee to overide the control exercised by
another user of the station." _

age 110 for New Reader Service

distract ions) keeping my log and records
ect and up to date-and how the mobile
rators can remember so many by name, is

nd me.
II try to list a few of the basic ru les that
all should try to fo llow. I realize we arc
ucurs and not professionals (although
y sound like they have been at it for
y years). .
f course the basic idea is to permit
iles and fixed stations to work as many
cd counties in as short a time as possible
please let NCS control things, wa it your
, be brie f and let NCSC a nswer the quer­
T ry to zero with CS (this is a problem

.11 have whether fixed or mobile. I have a
rig bu t the shack is not tempera ture

rolled and I seer» to be in and out for
t periods of time and usually turn the
ff) .

he priority for NCS is: Mobiles fi rst and
e on county lines have highest priority,

fi xed stations.
lobiles of course give other mobiles and
first chance.
RM is the biggest problem, so let us not
to it by all trying to answer a querry,

e that to NCS.
one of this is designed to lessen our en­
ent in county hunting, exactly the op­

te is intended, so let me hear about your
s and suggestions.
gain thanks fo r all the wonderfu l mail
cially to John , K8YG U for his great

r). T hanks for all the fine QSOs and
. I am sure you all realize that I am not



:I Hanchett, G . D., "The FET As A Stable V.
Elemen t," QST. Dec. 1966, p . t I.

:s Daughters, Hayward, Alexander, "Solid-State
ceiver Design With T he MOS Transistor,"
April 1967, p. 11.

7S And 20
We promised to suggest ways and me,

of gelli ng thi s stri p in and out of the 75 a
20 meter bands but first we would like
suggest that our unit, as described. can
used for single channel operat ion such as
described in a former art icle in CQ.' Yes
can and is being used even with just the t
receiver r.f. stages shown in some semi -co
mercial applicatio ns over here. T he m
poinl of interest he re, though. is that
reader might notice that we are using a s
tern which might be described as "Front E
Crystal Filters' since our antenna runs ri
into the filter in this application . Our ex p
cnce with these fil ters leads us to sug;
th at many ham operators would fi nd ho
constructed fi lte rs of 4 or 5 kc bandpass v
useful in net operat ions. Even a half do'
of these filters appropriately spaced alon
25 ke favorite segment in any ha m b:
would still come within the opera ting bud
of many an amate ur operator. They wo
certainly help to cut out that high powe
lad right around the corner. Even a poor
ce iver could perform well with such an ac
tion.

That's all we have to say today excel' I t
if you're looking for a 9 me v.f.o . to het
dyne th is system in and out of 20 and
you couldn't do better than to refer
W2y r,rs excellent art icle in December 1
QST," If you' re looking for a modern recci
front end and mixer system you'll fi nd i
April 1967 QST." The author is indebtec
M r. Warner Peters fo r some of the ph
graph ic work in connection with this articl

I.F , Strip [colll illued ('0/11 page 30 )
a usable and very simple transmitter a.1
system. When th is exciter is fired up wit
2 tone audio generator and a scope to in
cate the output waveform, a surprisingly go
pallern appears on the scope even with c
siderable audio overdrive. The sensitivity
any subsequent amplifie rs must be adjus t
so th at the final is driven to full output a t t
same time this stage approaches its saturati
point.

I .

G:J - -

with Greenlee punches
Her.', th" sim ple sp.edy we)' to cut s moolh,
acc urat. hoi•• In met lll, hard rubbe , . p l•••
lie., e po llY, etc.
Sa",. hours 01 hard work ••• punch clean, true
holes In seconds lor socket. , contrcte. mete-e.
and oth er componenls. EIt)' to operate . Simply
insert punch in II small drilled ho le and t urn wilh
• wrench. For us. in up 10 1IJ.oauge metal. A vail­
able al l••d ,ng radio a nd elect ronic part, de.le,..

CARINGELLA ELECTRONICS, tne,
P.O. Boy 327 • Upl.nd, C.lllorni . 91786
Phon. 71 4·985·1540

FOR ANY
TRANSMITTER

~ l}.':!~~"1~,~~ . !.~~~ CO
11M Co lu m b ia Ave nu • • Ro c k ' o rd . Il l. 61'0'

..u.. .. I . ,-, o e--..-~L.§:

COMPRESSOR- PREAMP
MODEL ACP·1 KIT $18.50
30 db compression range _ Low-noise
FET input stage _ s-t ransrstor and 1·
diode circuit _ Adjustable input and
output levels • Pr inted circuit construc­
t ion with easy-Io- foll ow instruc tions • 3·
way jacks for PTT operation _ Easily
install ed in mike line

Other Kits
Audio Amplifier•• Power Supplle•• Te.l
Equipment _ Treasure Locators _ and
many others

FREE Dat. ,h.-t, with circu lI d.scrlprlon . diagram.
and ,peclllcallons l or a ll klls.

•
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COMUUNItATIOIl

SYSTEMS
SIIIC( 1921

Enjoy, World renown TELREX performance,
value and durability! Send for PL68 tecb. data
and pricing catalog, describing professionally
eneineered communication antenna systems.
rotator-liellyn-indicator-ayatems. "Baluns", I.V .
Kits, Towers, uMono-Pole", "Blg-Ber-thaa", ae­
ceaaoriea. ete., etc.

Cammunicallwt
fng1nHtlltg

rex laI>oratorie.
A.Un P&IIl, IllW JUSIY mu. U.LA.

"Beamed·Power"ANTENNAS,"BALUNS"
I. Y. KITS and ROTATOR SYSTEMS!

with a MATERIAL DIFFERENCEI
u.e. .. one of the most dependable

testimonial. of endoraement. ~ Telru
cwoduets .,. In UN in 131 Landa

....RGEST srUCT'ON IN UNITED STATD­
AT LOWEST ItftlCD - .1 Hit. DEUYDI'Y

Thoun nd l of frequencies In stock.
Type. Include HC6IU. HCII/U.

i FT·24 r, FT·243, FT.i 71. ole.
Send 10, for call1O. with ostlll.lor
circu its. R,fundees on first ord.r.

CRYSTALS 24* try..., Dr.,'ort "''''' ,ta. 13101

I

TDOW-KEY HEL 'E YOUR ANTENNA
SWITCHING PROBLEMS . • •

r
". ,..

r- s •-- ..-.-
,t • <7,....

-.'••

spor
REMOTE 11 5V Ie
60·262842

$P6T
MANUAL
78-0604

$P6T
REMOTE 115V 8C
71· 260401

IES 78 The series 78 ccaxlal switches are manually operated with true coaxial swi tch ing members (not wafe r
tches). They are offe red In 2, 3, 4 & 6 posit ion (illus trated) types, plus a transfer or crossover and OPOl . The
ful frequency range is 0-1 Ghz except 500 Mhz using UHF connecto rs . The unu sed positions are open ci rcui ted
on-shorti ng, Also available with other type connectors such as N, SNC. TN C or C.
IES 60 The se ries 60 are remote operated, of rugged construct ion and designed for low-level to 1 KW use.
unit illus trated is equipped with a special hi gh isolation connector ("Goo type) at the normally closed o r re­

e position . This " G" connector increases the isolation to grea ter than -l 00db at frequencies up to 500 MhZ.
ough it reduces the power rat ing through this connector to 20 watts. This is also available with othe r type con­
tors su ch as SNC, N, TNC" C or solder terminals.
IES 71 High power 6 position switc hes commonly used for s.... i1ching antennas. transmitters or receivers

requen cies up to 500 Mhz. The unit is weatherproof and ca n be mast mounted . The illust rated unit has the
sed input shorted to ground. It is also available with a wide range of connecto rs, different coi l voltages and
-sh orting contacts or resistor terminat ions. Each of the six inputs has its own actuating coil for alternate o r
ultaneous switChing .

•

ORDERING INFORMATION:
Con tact your local electronics distri butor or Dow-Key

COMPANY sales representat ive, or wr ite d irect to the factory.

2 26 0 t N D U S T RI A L LAN E . BROOMFIELD . COLOR A D O 80020

TELE fO HO N E AR E A COOE 303 / 466 - 7 30 3 • P . O. BOX 3 48
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WANTED: Old battery receivers. books. and pa rts
collection 1920·s. Need not be working. State ~r
A. J. Brewer. 4911 Mont e Vist a Dr .• Knoxville.
37914.
WANTED Rider 's m anuel Vol . 1 (unab r idged); R.
"Service Dat a" (1938-42); Supreme Rad io Diag r
Vol. 2 (1939); buy. sell . swap old radio p arts
books: need Atwater Kent and R.C.A. Rad tot a Spe
Housings and cabinets. pa rts. write. Wm. Huneyc
Box 535. Norwood. N .C. 28128.
(2) Rolls Scotch 1" # 489 comp uter magnetic t
on metal reels ~ $ 5. Hyg ain 12AVQ (1 0- 15·20M) v
cal $12. Heat h it H O· lQ Monito rscope $50. To
CI0WDG mobile 250 watt power supply. $SO_ F.
~ichard M . Jacobs. 4941 Tracy, K.C.M.O. 64110.
DRAKE T4 x. R4, MS4 Speaker, AC3 power supply.
cables and manuals. $515.00 o r best o f fe r . Jos
Koppt, 10 26 No. State St .• New Ulm , M inn . 5607
-- -- - - -- -
TWO At w at er Kent Circa 1920's. M odel 20 and
R.C.A . SEeaker Model 100. Airline Head Set. $65
Donald ehr, Rt. 4. Box 58 1. Roseburg. Ore. 9747
KWM·2 anc, Pm -2 power suppl~Recent comp
factory checkou t . like new condition . $695.00 .
H i n~gen , WOWIG. 272 Crandall Dr.• N .E.• C
Rapids. Iowa. 52402.
TRANSMITTER GE Navy Model TAJ·19 500 w
unused Spare parts. Dia~rams. Specifications. RA
Box 102. Hazlet. N .J . 07 30.
SWAN 3 50 and ll1XC power supply. l at e model ,
new. $350.00 for bot h. J. A. Russell , 1170 Devons
Muskegon, Michigan 49441.
RAGS- (Rad io Am at eu rs o f Greater Syracuse) an
H amfest o n Saturday, March 29 . 1969 at Song M
ta in. Lee Deta stn, WA20AD, P.O. Box 88. liver
New York, 13088.
MW DXERS- Com plete list 5000 US-Can ad ian
stat ions including schedules, addresses. etc. $
NRC. Box 99. Cambridge, Mass. 02138.---- ---- -
WANTED T-330 Magnetic Tape storage unit mad
SCM. Jerome Gunderson. 13312 Inverness Rd .•
ktns, Minn. 55343.
AN/TRC-18 Ma nual Want ed TM·'-1: 611 quote
and condi t ion. E. M . Shank, W7DVR/7. 1937
Schuyler, Port land. Oregon. 91212.
FOR SALE: Galaxy V excellent $225.: 100 kc cr)
calibrator $10. cash. firm. M . C. Pogue, 45 CaveI
W. Caldwell, N.J. 01006.
~-

TEXT: For sale: HW·1 6. Excellent condi t ion. $
K9ZNK Dav id Blystone, 81 2 N iles Street. La P
Ind iana. 463SO.

VARIACS. Powerstats, Power Transformers. Ch
and other power sup p ly com ponent s. W r ite
needs. Dale R. Lee. W3J RM. 1228 Shelbourne
Bethlehem. Pa . 18018.

FOR SALE: 2 ea . 4-1 25's-10Oth : nd 2 ea . 82
m ake a n of fer-all brand new unused . W3JGT
Reynolds Ave .• Carbondale. Pa. 18401.

65 Watt Novice Rig. $25. H . Smith. W8VV D. Box
Birmingham. Mich. 48012.- - -
TR108 with VFO $ 120. Homebrew 6 meter AM·C
watts, p ick·up only. Siegel, 234 l ancast er Drive,
Hiawatha. N .J. 01034 .

- -- -
WANTED: Severa l hams need manual for T62
R71 of ARC3 series. Will copy o r else. Hea r
Lowry, K4 VFA. 9 15 Mad iso n .St reet , Ma nc hest er; ;
373 55.
WANTED VH F/ U H F color sl ides o f stations and a
nas to be show n at t he Paci f ic Convention i n S
m ento 13/14 /1 5 June. Send t o: E. G. "ravror. W6
41 00 Worth ington, N . H ighlands. Ca . 9 5660.
WANTEO- To Buy Nat io nal HRO·60 complete
coils . must be i n m int condition. Writ e Mel Mar
2242 Stevens Ave.• Kalamazoo. Mich. 49001. P
616-342·8838. .
FOR-SALE - Geiger Counter - A·l cond ition -: !!1
101.B-$ 50.00. Plus shipping-cost $1 50. new-W3
_ -::t 8 11 liberty Way. Mc Keespo rt, Pa. 15 1"33.
GLASS-house hams- Comp il ing a di rectory o f
employed in the Glass Cont a i ner Indust ry and
Fields. Send information to WB2AHF. 1191

oodc res t Drive. Vi neland. N.J. 08360.
FOR SALE:- New Am eco converter o n 39 .46. Will
ate on 11 5 or 12 V. Com plet e with! 10 power su
Will sh ip PPD. $27.50, Fred Clinger. 640 Grove
Galion, Ohio. 44833.

See page 110 for New Reader Seco • Apri l , 1969104 •

WRL"s used has t r te t-terms-g u a rantee! KWM1 ­
$299 .9 5; TR3 -$399 .9 S. S834 -$319.9 S: Gala, y V - W
$229 .9 5; Galaxy 300-$139 9 5: HX20-$149 .9 5; In­
vader 200-$269.95; T4X-$319.9 5; SX I 46- $ 189.9 5;
HR20-$19.9 5; 5B300-$229.9 5; Galaxy 2000· & P5
Iinear-$329.9 5. H undreds m ore- f ree "blue-book"
list. WRL. Box 9 19. Council Bluffs, Iowa. 5150 1.

T ECHNICAL writers a nd editors w anted. Free-lance.
part-time. Va rious electronics t opics. Standard rates
paid . Send resume. Electronic Publicat ions Company,
P.O. Box 504 . New Hyde Park, N .Y. 11040.

Advertising Rates: Non -commercial a ds l Ot pe r
word including abbreviations a nd addresses. Corn­
mercia l and organization ads. 35¢ per wo rd . Mini·
mum Charge $2.00. No ad will be printed unless
accompanied by full remittance. Closing Date:
The 10th day in the seco nd mont h preceding date
o f p ub l icat ion. •

Subscribers t o CQ are ent itled t o on e free
3· line ad per m onth. Ad copy m ust be accompan­
ied by mailing label from subscript ion copy of CQ.

Because the advertisers a nd equipment con­
t a ined i n Ham Shop have not been investigated.
t he pub li she rs of CQ cannot v ouch for the mer­
c handise listed therein .

Direct All Correspondence & Copy to: CQ Ha m
S hop, 14 Ya nde rvente r Ave.. Port Wa shington,
L I.. N.Y. 11050.

WANTED: 6 meter Quad in Kit. Manufactu res nam e or
builder of k its. John Korbel ik. Kl0CG. 6540 North
Black Canyon, Phoen i x. Arizona. 85011_

QSL's BROWNIE W3CJI ·3111 lehigh Allentow n, Pa.
18103. Samples l Ot with cat a..!ogc-;2",S"¢,,. ;;;c;c.;:;;:;..-:::c:­
D ECADE COUNTE R KIT S- $ 13.9 5. Profess ional q ua­
lity readou t . Free i n formation. Oisp lay Electronics.
Box 1044. litt leton, Colo. 801 20.
LINEAR BU ILDERS: 100 M FD",,@i;--o3"OOO""iUV'i'oorC'-;:c"on" d"'.:::n:-.
sors- $30 each. Basil J. Weaver. 1831·B Ave. M , lub­
bock. Texas.
3 PLA- -STlC" H""Oiil'D"E"PO'S"-:w" ;'"II"f<:,:;a;;m::.;-;:a;;n:<d-:p::,:;;o:;t.:::c" '''6O''''''c;;a::' d'''.;-.
$1.00 or 10 holders-$3. Prepaid and guara nteed.
Patent 3309805_ Tepabcc . Box 198Q, Gallatin. Ten­
nessee 31066.
RTTY GEAR for sa le. list issued m onthly. 8 8 o r 44
Mhy torotds. uncased , f ive fo r $2.00 postpaid. Elliott
Buchanan and Associates. Inc .• 1061 Mandana Blvd.,
Oakland. Calif. 94610.
TEST""E;;Q"uii'''piiMiE'''N~TC;W~Ac.N'"Tr;E''O'''": 'A"n"y"'e::q::u";::p"m::.::n","'m=a"d"e"'b""y"
HewrettPackarc . Tekt roni x, General Radio. Stoddart.
Measurements. Boonton. Also military t ypes with
URM.( ), USM-( ), TS-( ), SG-( ) a nd s im ilar
nomenclatures. Waveguide and coaxial com ponent s
also needed. Please send accurat e descr iption of
w hat you have t o sell and its condition t o Tucker
Electronics Company, Box 1050. Garl and. Texas
75040.

AMATEUR RAD IO CERTifiCATE: Display i m p ressive
8 1Jz '" x 11 personally endorsed certificate i n your
shack. Send $1.00 to Amateur Certificate, Box 224,
M iami. (Kend all Br.), Fla . 33156.
WANTED-QST"s- Last four issues needed to com ­
plete 191 6-FEB, MAY. JUNE. JULY. Any reasonable
price p aid. K2EEK, CQ Magazaine, 14 Vanderventer
Ave.• Port Washington. l.1 .• New Yo rk 11050.
QSL's by RUTGERS VARI ·TYPING SERVICE. Thom as
St.• Milford, N .J. 08848. Free samp leS.,.;:;;:;-cc;:;:;=-=:<
NORTHERN Cal i forn ia Ham s: Best -deals-new and
recond it ioned equipm ent. Wri te or stop fo r f ree esti­
m ate. The Wireless Shop. 1305 Tennessee. Vallejo.
Calif. 94590 .

Ham Shop ·

JOHN SON Viking II: Brochu re. plus homebrew lKW
grou nded grid 8 13's on prev ious ly Collins chass is
Ceb t-ret-pc wer supply-new turne r desk m ike 254c
ceramic . Special CW keys over 125 Ibs. p ickup nearby
s ta tes. chea pest. $110.00_ Cope 50 11 F ST. little
Rock. Ark. 12205.

•



LP FORMER OX BECOME W: Write you r Senators
d Representatives ex p res sing support fo r K7UGA,
n. Gold wate r's bill: S. J . Res. 27.-Ex Y02BO.
R SAL E: Johnson 250-39 T-R switch . New, never
en used-$25. plus s hipp ing. Robert Kaefer, Box 24.
wlesville, N.Y. 14037.

I

COLLECTOR of antique rad io tubes wants Am er ican,
German, French, British t ubes made prior t o 1920.
W9 lGH, 6 10 Monroe Ave.• River Forest. Ill . 60305.
COLLINS: 32S1 - $400.. 51672 - $95.• HW32 - $80..
H P23- $4 5., SB610 scope $80_. HO-13-$60.• TH4ANT
-$40.00, T H3JR-$3o .oo . Want 5 1S1- a ny cond it ion.
F. Baker, W8FlT. Box 546. McComb, Ohio 4 58 58 .
KWS-1: Recent ly overhauled by q ual. Collins dea ler.
$61 5. Avail . mid March. Hold fo r 25 % dwn. Bob.
WOYVA / 4 . 4423 N. 17th sr., A r l., Va. 703-524-2398
after 0100 GMT.

GONSET-4 2 meter i n very g ood condition. $200.00.
Companion VFO $6o.o0-Both $250 DO. WA20 H N, 845
Cliffside Av e.• N. Wood m ere, N .Y. 11 58 1.

COLLINS 3253. 7 5S3, P.S., Spkr. and mike. $995.00.
Pat l yons , Rt . 1, Box 10 5, Arvada , Colo. 80002.

WANTED: Collins S-Iine eq uip . - damaged or non­
f unctional-with or without seria l number. St at e p rob­
lem, condition & p r ice. G. Schads, 701 5 N . 4th Pl. ,
Phoenix, Az. 85020.

BC 348 N recv r. c lean. Sel l $4 0. Pwr su pp ly $ 12. Spkr.
$8. N . Fri z, Shelter Is la nd , N.Y . 11965.

GOING MOBILE: Gonset commander. VFO, Super-6
conv., cables, etc.• complete wit h i nstruct ions. $50 .00
or best offer. W. Macomber, 46 Oakland St.• W il­
braham, M ass. 0 1095.

FOR SALE: Heat h k it Apachie t ra nsm itter in excellent
cond itio n. $9 5.00. Le roy A. La Ba rdi. W9NWG, R R 4
Collinsville Road . Edwardville . Ill inoi s. 62025.

LIKE: New 40MTR. mobile outfi t . HW22A & Xta l Calib
& Mike & Hustl erant - $ 150.00. Sell or trade "Joe",
WA9TLO, 13 N . Grace St.• North Aurora, Ill . 60542.
HAVE ANTIQUE? Supreme model 582 signal generator
a nd freq uency modulator S.N. 517A. Also. have 200
kc to 32. m .c. signal generato r b ui lt for military.
Either un it $1 6.00. J im Beist le. 3728 Wil k ie Way, Fort
Worth, Texas. 76133.

SELL: 6 1 issues CQ 1948-1963. and 246 issues QST
193 6-19 63 for best offer o lus shipoing". Send sase fo r
li st . Henry Taylo r, K7N HG, Star Rout e. Olg a, Wash.
98279.

WANTED: Copy of " Radio Rem iniscences: A Ha lf
Century" by Dr . Hoyt Ta ylor. M . Gauthie r, 10425 Sa n
Jose Ave., South Gate. Calif . 90280.

FOR SALE: Decade Sca ler plug in 's aood t o 100 kc.
Beckman. $8.00 unu-ed. 6.5 KVA 120·24Dv 60 cps
gene rato r on t ra ile r $3 50 . Al um. inst . case. ant... . etc.,
$27 5. R. M . Ellis, 1356 Elizabeth St.• Las Veg as,
Nevada . 89109.

FOR SALE: HW-32 Heath 20 meter xcvr. $70. Or trade
for gen. coverage rcvr etc., Geo. Bots ford . RR # 1.
A insw orth. Neb. 69 210.

WANTED: Meager in good co ndition . Mech. o r elec­
t ron ic t ype. State condition and price. J . Wong ,
W6ZSX, 820 Bedford D r ., Salinas, Calif. 93901.
FOR SALE: Mint NCL2000 $400_ Perfect KW~·l wit h
all Collins modifications a nd new tubes $750 . Can
ship . WA8HNM, l ee Beyer, 10 W. 35th Holland, Mich.
49423.

SELL: Am eco CN-50W, 7-11 IF. $35. ARC-5 3-6 mc
w I ps $20.00. Old OST, CQ. 73 , handbooks. Sase fo r
list. WA3 BGN, 6117 Smithfield St., Harrisburg, Pa.
1711 2.

DRAKE TR-3. excellent cond it ion. Aero . Center Am a­
teur Rad io Club, 5824 N.W. 58th Street, Oklanoma
City. Ok. 73 122.

SELL: Q.S.T., C.Q. any amount; send re q uirements
and offer. E. Gu imares, WAI B FD, 17 West End Ave.,
M id dlebo ro, Mass. 02346.

SELL: Hallic ra ft ers HA·6 6 meter t ransve rter. AC
power supply, waters VHF f ilter. Exce llent condition.
$1 25. L. Krenek, WA5KZE, 2 11 H illwood Dr ., A rk.
72116.

TRADE: Halllcrafter 100 Receiver other radio equip.
ment for ca m era. equipment. M . Johnston. W4AlG,
2625 University Blvd .• T uscaloosa. Ala .• 35401.

FOR SALE: Vv fb ART 13 with b ru te pw r s upply new
811s & 813-100.00 or best: T1 50 & RI 00A snkr. f b
$ 10000 f i rm , R. Huffman, WA 3JRY, R 0 I, Dillsburg.
Pa . 17019.

FOR SALE: good cond o Knight T60 XMTR-741 E.
217 sr.. Bronx, N .Y. 10467.

TRADE m y Apache & SB I o VY GO Condx for u r
Ranger II Vy good condx. W9EOA. R. Martinmaki, Rt e.
1. Lacrosse. Wis. 54601. Ph 608·784-1?.46.

W accu racy for your receiver: IC·3 Divider pro­
ces 25 KHz m arks from your 100 KHz Calibrator.
ecify 3-200 Vo lts DC. $7.25 postpaid. Paxitroni x,
x 1038, Boulder , Colorado. 80302.

EGG Apollo six linear amplifier fo r sa le! Brand new.
bstantial discount, cont act Jack Batts, Five Old
vern Rd ., Wayland,' Mass. 01778. Phone 6 17·653­
91.

OSS TRAD ER ED MOORY" says if you d on 't buy
ur ham gea r from him, you m ight pay t oo much.
o p arou nd for you r best p rice and then call the
OSS" befo re you buy!
se Outs on new equipment: New Galaxy 5 Mk III,

95.00: Early Model Sw an 500C, $39 5.00: New Swa n
DC VFO and 22 B VFO Adapto r. Reg . ($ 147.00) Ca sh
ice $89.00: H y.Gain TH6-DX Beam, $99.00:
w Rohn 50 Ft. Heavy Duty Foldover Tower PRE·
10 , $19 5.00 : New Mosley TA-33 Beam and Demo
m oM Rotor. $179 .00:
ED EQUIPMENT: 75A·4. $349.00: HQ·170. $149.00:
lIicrafters SX-117, HT-44. a nd Su pp ly, $425.00:
4, $409 .00: T4-XB, $339.00: R4-B, $299.00:
m oM Rotor. $79.00.
d Moory' Wholesale Radio Co." Box 506
one (50 1) 9 46-2820 DeWitt, Arkansas 72042
NTED: Collins 32S ·3 and Hen ry 2 K linear, please
te price and condx. Tim Heflin, Duke University
dica l Center Amateur Radio Club. W B4 B l K. PO.
x 300 5. Hospital-Durham. North Carolina. 27706,
.: 91 9-684·4317.

ENTION 160 meter fan s: Change any coax fed
/ 80 meter Inverted vee /dipole into an efficient 160
ter antenna. Adapts within seconds, right in the
mshack. PL·259 and 50-239 con necto rs . Perfect for

sident ia l areas. Top Band Systems' M odel 86ADP
o meter adaptor. $4.7 5 ppd . Martin Hartstein, 5349
beyfield, l ong Beach. Calif. 908 15.

M ETER station, Heath tower-SX 28 with Ameco
nverter,7 EI Beam wit h AR 22 rotor. $1 50 com p lete .
m m erlund model 110 receiver. EICO 720 XMTR,

atching sp kr. Barker and W illiamson, 75 Ohm low
ss filte r . B. Balter, 143 East 87 St., Bklyn, N .Y.­

1·2870.

mmarland H2·170. Facto ry noise blanker, 24 hour
ck. spea ker . All re -altzned. calibrated, ex cellent

ndition. Will sh ip . W6NFW. P.O. Box 61, San Juan
ntist a, Ca Iif. 9 5 0';,4~5~.,::;-;=:--.,"====::;---,;;=~on
VICE cryst als airm ailed: All f requencies .05% . 80
ter $1.75. 40,1 5, and 2 meters $1. 50 ea ch. Airm ail-

lOt / crystal. Net c ryst als etc. Wri t e for genera l
quency bulletin. Crystals since 1933. C·W Crysta ls,
x 22·B, Marshfield , Missouri . 65706.

DIANAPOLIS OX Association: Will provide a nos­
talit y suite for DX'ers on Fri-nite, M ay 23-Write Joe
ston, 309 Benton Dr., Indianapolis, Ind. 46227.
DIANAPOLI S H am Co nvention (Sat .) May 24, (9 to
at beautiful lafayette Square Mall. Indoor m anu­

ct ors Displays-for sale or auction. Free outdoor
ea Market. 80 + Shops, Cinema, for XYL & Kios,
side atr -condlttcned Mall. A irports & Interstate­
2 mile. Write Indianapolis Ham Association, 309
nton Drive. Indianapolis. Ind. 46227.

h Grand Rapids Amateur Radio Assoc. (A RRL
nctioned) State Convention. May 9-10, 1969 . W rite
ARA, Box 1333, Grand Rapids, Michigan 49501 for
kets and in form at ion.

ON AND BOB" New Spec ials. TRIEX W-67 Free­
nding Crankuo. orepa td frei ght (REG. $851. 50)

5.00; Galaxy GT· 500, AC s upp ly 465.00: Galaxy
~30 6~5 . 50: Hammarlund HO-21 5 47500: TH 6DXX

G. 165.9 5) 139.9 5; GE 8llA 6 .95: GE3B28 3 .95;
torota HFP.170 ?5A. 1000V. 39¢; RG·22B for Pol y­
n Quad kit 15¢ /Ft ., new g ua rant eed s u rnlus- l 000
Z HC6 / U Crystal 3 .95; Telex H M Y-20oo Stetho­
pe headset 3.9 5: Aerovox 250 M FD / 4ooV. 2.95.

ara nt eed used special-Collins 7!lA-4 KWS·1 com­
etten 1,000.00. no trade. Swan 260 Cygnet 3 59.00.

carryall rnalor lines of used and new gear .
ite for quote. We have export fa cilities. Collins
rranty repa ir plus ot her rna tor l ines. GECC f inance.

ices f or Houston. Don K5AAD. Bob WA5UUK. Madi­
n Electronics, 1508 McKinney, Houston, Texas.
002. (71 3) CA 4·2668.
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FOR SALE: 1.5-18Mhz Rcvrs BC 342 $7 5. BC 31 2
$50. Globe Chief Xmt r $2 5. S. N. Silbert. 20 66 Creston
Ave., Bronx, N .Y. 10453.
FOR SALE: Plans & specs 40 ft . crank up t ower for
under $40. Send $2. P. Schelter, 1007 Ja niee D r••
Bu rkburnett, Tx. 76354 .
SALE HQ1 45X w /spkr $200 , HRI0B w /cal u nused
$85. new 304T L $40.• used 304TL $10. K4UWH. 106
W . Chestnut. Johnson City. Tenn. 37601.
FOR SALE: Collins 75·Al . with Crysta l Ca librator m int
cond it ion. w ith man uals $1 30. C.O.D. Rafael Estevez,
WA4ZZG. P.O. Box 2442. H ialea h. Fla. 33012.
BARGAINS: Pwr. XFM RS. 81 5V.- 0-81 5V. · PRI-11 5V:
$7.00; 660V.-0-660V.-PRI-1I5V; $6.50; PRI-II0V.·S EC
360V·0·360V.-5V2A.-6.3V.4A: $5.00. E. Tischler. 58
Ca rey Ave.• Wilkes Ba rre. Pa. 18702.
FOR SALE: Tel rix 5el. t ri band beam model :TC·99D
w ith ba lun. Excel. condition . $1 20.00 will bargain.
WA2BPl. Elliot Levin. 41 5 Sheffield Road . Cherry
H ill . N .J. 0 8034.
FOR SALE: Heath Tower. slight modi fica tion t o t rans ­
mitter section. $35.00. Bay a rea on ly. WA6PXG. 40
Laurel Ave .• Mi llbrae, Ca lif. 94030 .
fOR SALE: Harvey Wells T90 / w /Man. & H me. BRW.
Pwr. Sply. $70. 2 M fM Gea r l ei Only. C. Va n Bu ren,
392 1 E. f ourth Pla in. Vancouver. Wash. 69 5-6907.
WANT ED hams to join NON SMOKERS UNITED. Ob­
ject to e radicate smoke f rom public facil it ies. M.
Hcshtko, WOCJW. 707 S. James, Carbond ale, II I.
62901.
SALE: Johnson Ranger II Transmitter·6-160M . Facto ry
wi red -$95. Geffner, 48 Park Ave.. Merrick, N .Y.
11 566.
TRADE fo r ham gea r. complete Sol id State Auto m at ic
Rhythm Section, ca binet . Pwr, 3 spkrs. W4API . 1420
S. Randolph, Arlington, Va . 22 204 .
TRADE: Dictaphone m ach ine for genera l pu rpose
oscilloscope. J . Rosenbaum. 25245 Roosevelt Rd .,
South Bend, I nd iana 46614.
SELL: Henry 2·K2 linear, Galaxy V Mark II, all ac­
cessories, ready t o go . Five hours total time, g ua r­
anteed mint condit ion. Complete at $ 10 50 . f .O.B.
W3NV, 8258 Brittany Place. Pittsburgh. Pa . 15237.
FOR SALE: SWAN·175 $110.00; Johnson 275W m atch ­
box $35.00: BC4 57-80M. CW $14.00; will consider
swap for genera l cove rage receiver . Joe Turkal,
K8EKG, 1020 4th St ., S.W.• M assillon, Ohio. 44646.
FOR SALE: Clegg 9ger. $6 5., Knig ht VI07. $20, Knight
C577. $18. All i n unused condition. David J . Reese.
M .D., 747 Madison Ave., Charlottesville. Va .• 22903.
FOR SALE: Cushc ratt 6 elem ent 6 meter beam . used
very little, for local p ickup onl y $1 5.00. M . Synder.
K3YMN, 218 5 Sampson St.• Pittsburgh. Pa. 15235.
FRESNO HAM FEST, May 2-4. 1969 , T rcp tcana Lodge .
Prizes-Swan Linea r and Tr istao Tower. Wr ite FARC.
P.O. Bo x 783. Fresno. Cal if. 93712.
FELLOW Gala xy Owners: lJpdate your older galaxy
to power level of M K3 and 550. Sese. K5TGJ 2817
Lakewood . D r. Garland. Te x. 75040.
SELL Marion run ing t im e m eter $3. new; p ipe t aps
1/8 thru 1 inch set $5; Robert I reland, Pleasant
Valley. N .Y. 12569.
WANTED: 500 cps and 2. 1 KC m echa nica l filters for
7 5A4 . Also Jan / 61 issue of 73. A . E. Johnson. Kl l1 K.
55 Pinnacle Rd .• Newport. N .H. 03773.
FOR SALE OR TRADE: International Execut ive CB
transce iver. excellent condition $90.00. Want good
ham receiver such as NC·300. etc. Frank C. Dahm, 86
Ga rfi eld St .• Natrona. Penna. 15065.
C.E. l OB. OT 1. VFO; $65. DX ·40, VFO. $50.00. Gonset
Super 6. $1 5. Ranger I. 6NZ: $150. 150 wa tt 6M .
XMTR. $ 50. 160. 80. & 40M . ARC-5 XMTRS. $10. ea .
Marty Feeney. KI0YB. 38 Howard St., Portland..
Maine. 04101.
B&W 5 100 and 51SB now operat ional. Chester
ludlam. 2309 Bullington. Wichita Falls. Tx . 76301.
WANTED: Johnson Invader. C. Keller, Butte Falls Star
Route. Box 73 , Eagle Point. Ore gon. 97524.
WANTED: S meter for Coll ins 75S1 and co nt rol bo x
for Ham M Rotato r. State price. Myron E. Knowles, 9
Brown Street. N. Billerica . Mass. 01862.

FOR SALE: Entire Six Meter RiR. as a unit only. For
information, cont act Jim O'Sutuvan. K2LAY. 30
Dou bleday St.. Binghamton, N.Y. 1390 1. 607·772­
0574.
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SELL: EICO 753 x-cetver $75.00 K4CN. E_ Hollis.
24 Marl in Lane, Palmetto, Fla. 33561.
WANTED- Antiq ue Rad io Tubes made r.rior to 1
S. M. La Dege, 431 Oakla nd Ave.• Map e Shade.
08052.
COLLEGE student m ust sell entire st ation. Swan
TH3jr beam. Heath keyer, etc.• Pis send for lis
Freedland , WB60IB. 1115 And rews Dr.• Long B
Cal . 90807.
WANT ED - " J" coil - 50 KC to 100 KC for HRO· 50.
Co ne, W9YLU. 6731 N . Hermitage, Chicago. III. 60
WANT ED: Automatic CW keying equipment M ce
Bo heme. etc.• L. C. Skipper. W6K P. 725 North '0
Livermore, Cal. 94550 .
WANTED: Wi ll pay $1.00 apiece for o ld QST Bin
B rother Gerald Malseed . Calvert Hall College. To
Md. 21204 .
WANT: BTL reco rd back issues 1927-29 . '37. '42.
etc. to '51. Pay 50t for each issue needed . Also
Co llins 75A4 Vern ier Knob. W3AFM. 5800 Hillb
Chevy Chase. Md. 20015.
WANTED: f or h isto rica l preservation, p re-19 35
cards. Please st at e number of cards available
p rice wanted. Alley. WIDMO. 298 Taunton St., l
v ille. M ass. 0 2346 .
T RADE: Globe Scout Deluxe Xmitter. VFO HO-13
Scan. 732 M odulater. etc., for stereo rece
WA2RDO, 199 2 Windsor St•• Westbury. N .Y. 11
SELL: Kn ight a udio compressor. C·577. like
$10.00: EIMAC 4·1 25A, never used. $5.00; plate tr
form er, 1000 V. with C.T.• $ 5.00 B. Nastott, 320
56t h Pl ace. Gary. Indiana. 46410.
NC·300- $ 120 .00- Excellent condition ; WOEUQ.
S. 17th St .• Grand Forks, N.D. 5820 1.
NCX-5 with HB s up ply- $350 . or trade for 3 253,
or NCL-2000 WB4HMM, 5100 Holly ridge, Raleig h.
27609 .
HAM transformers rewound. Jess Pri ce, W4C LJ .
Gunby Ave.• Orlando, Florida 32801. Phone (
425-72 51.
FOR SALE: Ed dystone slide ru le dial #893. $1 6.
4-6 5 tube $5. Portable sim ilar transmitter/rec
see June 68 CQ p. 6 1- $30.- W6B l Z. 528 Colima
La Jolla. Calif. 92037.
SALE: B rand new m obile H i Band FM Receiver (
Xtat -ccntrotted. with built-i n pwr sup p ly, spea ker.
and sq uelch. Cost $1 50.00 sell fo r $35.00 o r s
Sase please. J. Thomsen. W9YVP. 8280 S. Tenne
Ave.• Clarendon Hills, Illinois. 60514.
FOR SALE: Kw SSB station. HT-37. sx.n i . War
Will t ake CW rig in trade, R. Rockwell, 8672 Lin
Blvd .• Pittsburgh, Pa .• 15237.
FOR SALE or TRADE: HR·I0 M int. HT·40 Works. n
wo rk. Heath HAM-SCAN, Exc.• EICO 722. Want:
presser. Monitor Scope. WA5PWX/ 5. P.O. Bo x
Ruston. lao 71 270 .
T RADE PHOTO & Elect ronic m usica l equip . fo r
gear. Sp it z, 1420 S. Randolph. A rlington . Va. 2?
ANYON E interested In st arting a Two M et er Side B
Net for East Coast cont act; Will iam Ratliff, Jr.• N
3rd St .• New Freedom . Pa. 17349 .
FOR SALE: Clegg. 9ger. HW32 with H .B. P.S.
Mo rkri d. 2089 Cypress Dr .• EI Centro. Ca lif. 9224
WANTED : 19 61 Jan., Feb., Mar.• and April QST 's i
shape. William P. Jacobs. WAEAGV. 5990 Glenw
Ave ., Boardman. Ohio 44572.
WANTED: Da m aged or nonworking 755 ·1 rec ei
Co nd it ion not im porta nt . M . W. Ludklewlcz, 143 R
mond Road. Ludlow. Mass. 01056.
SELL: 2 KW Heney 2K·2 with Galaxy V M ark 2
accessories. M int cond ition. used 5 hrs. W3NV, 8
Br ittany Pl ace. Pittsburgh. Pa. 15237.
SELL: Deposited carbon f ilm resisto rs 1/ 2 watt,
10 o hm through 1 meg . $1 for 8. postpa id . E. K
Box 19 66. Camden, N .J. 08101.
FOR SALE OR TRADE: QST co m p let e 1934 th ru 1
want receiver, 2M or 6M gear. or what? W. Span,
Willowcrest. Villa Pk .. III. 60181.
WANTED RME 4301 Sideband Selector. st ate co
tion a nd price. Herbert M . Plum m er. RT 234. Cat
pin. Va . 220 18.
FOR SAL E: National NCX-5 Transceiver M ark
Rem ot e VFO. Speaker/ Power Supply: Crvstal
brator; good condition; best offer over $ 500. You
postage. KX6FJ. Box 1554. APO San Francisco 9 6

I
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Zero Bias [from page 5]

tudes upon a teen-ager,
The young people of today a re full of

ideas, mueh better educated than we were,
aware of today's problems and are generally
a fine group. T hey are hard working and
still have to scrimp for that extra so mething
they want. The students I teach are a fine
grou p of kids. T hose who have been en­
couraged 10 join our group all had to work
hard. save money for that 25 wattcr, then a
150 wa tter o r worked up from a Space­
Spanner 10 a better receiver like the SX-71.
I don't know wha t they did with their silver
spoon or whether they junked their private
T V for parts. Here 10 0 Mr. Ninki n cou ldn't
be more wrong.

It seems to me that nowhere can there be
found a hobbv that is more stimulating or- -cha llenging for our kids today. It can be an
activity which is outdoor. indoor. intellec tua l.
socia l. mechanical o r as tough as you want it.

As individuals we must help not hinder.
build up not knock down, love not hate.
direct. not confuse our young people. Ama­
teur radio provides thai devise to do so. Ham­
ming ca n be good for our kids and they will
be good fo r hamming,

James H. J ipping. W9JA R
Lansing, Illinois

SELL BC221AK W/PS $40.00 cash and carry. Vib ro­
ptex st a ndard, like new , will sh ip fo r $1 8.00. Randall
K6A RE, 1263 l akehu rst, Liverm ore, Ca lif . 94 550.
FOR SALE: Prec is ion-ES-500A. 5" scope $9 5.00: E200
sig gen. $50 .00: EICO 360. $30.00: 950A, $25.00 ; a ll
fob. R. W endel WB2VVX, 160-20 Grand Central Pk w y.•
Jamaica , L.I., N .Y. 11432.
CANADI ANS: Complete a m ateu r equipment service by
gov't licensed tec hnic ian (a nd a mateu r) . Bob Fr ansen,
Box 197. Sherw ood Pa rk Al berta.
FOR SAL E: EICO 723 60-w cw xmtr for 10, 15, 20, 40
and 80m . Handbook and 4 c rystals. Ideal f or novice.
$30 .00. R. H. Gauger, 20 Glen La ne. Glen Head, L.I .•
N .Y. 11 545.
SELL v ariac V20am p 120 v olt $25.: Vibroplex blue
racer chrome bUR $1 8 .: Ho m eb rew g rid d ipper $10.:
Lists: SASE. WOKPZ, Box 1038. Boulder. Colo. 80302.
T RADE: (2) 2M 8 El. Hygain beams, (l ) new C116
colinear & MS.T1 2 rota tor want . 220. 432 & 129 6 con­
verters & an tennas. & low pow e r plate modulator 730
o r eq uiva lent . F. H armon. P.O. Box 203, Ow asso. Ok.
740~~ .

WANTED: 73 M ag azines 19 66: 1967: Jan.• Feb ... M ar .•
June, J uly, August 1968. Dave Cook K4 RNA. 39 17A
Kings Bridg e Road , Chatta noog a. Tenn. 37416.
FOR SALE: W heat sto ne oiled 15 / 32" perferato r t ape
for Bohme Keying heads. P. Lemon , 31 54 Stony Point
Road . Santa Rosa, Calif. 9 5401.

FOR SALE: H R:20 $50; HX-20 $90 . A ll cables and
m anuals. HP-23 i n SB·600 cabinet $4 5 i f p u rchased
w it h anot her un it . Good condition. Shipped collect .
John Scheurer, *'4 12 M yrtle Drive, Hunt ington Beach,
Cco 1if.92647.

HEATH Two'er (m odel HW.30) 2 meter t ra nsceive r
$25. Hygain 2 Meter H alo A nt enna (new) $5, Art
Johnson. K2 POA. 29 Boone St., Bethpage, N .Y. 11714.
Phone 516·93 1-3374.
FOR SALE Collins 312B·4 Speake r Console. $1 20.00.
D. Palm quist. P.O. Box 50S, Barstow, Ca . 92311.
WGHZZ.

iST ON VH F RTIV- ac t iv it y - 51.1 92 mhz-A FSK AM
lortz Pdo r . 30 Act ive Stations-Join t he f u n every
e-m ore in fo sase- WAI DPX- Ray Dick, 6 Herbert
ad . A rl i ngton. Mass . 02 174.
L E: Du m ont -20 B sco pe; $75 G.R. 566A W avem eter,
; T r anspac TR.I0A; $30 . Electro-D-612; $30 . W ant :
' M-l. L. Kulhay, 19 Topstone Dr ., Danbu ry, Co nn.
llO.
' 4 - M int condx - seri a l 4789 - Vernier Knob - 2
Drs-Collins spea ker $400. W 2ASI. 15 Kensington
al. New Rochelle. N.V. 1080 5.
R SALE: D rake 2 NT T r ansm itter wit h 3 c rystals .
15. M a rve Aden W B9AAT, 1400 East Lyn Ct ., Horn e­
net . I llino is 60430 .
\NT ED : W est inghouse Type FE service cable
474787 o r con nect o rs to m ake sam e. John Becker,
35 Birchw ood, Wilm ette. II I. 60091.
DICO SS B-100 SSB /CW Excit er-T ransmitter, $1 00.
· 110 Rec eiv er. $90 . Both i n good co ndit ion. Will
p . K5MDX Ham Sale, D. Thompson, 104 Dana Rd .,
t c t-ez. M s. 39 120 .
ATH General Coverage & Ham Band Receiv ers ,
tde ls GR·54 $60 and GR·64 $25. Or bot h fo r $80.
k St i r ratt, WN 2HJ M . 76 Wood ri dg e Ave., Cheek­
vega. N .Y. 14225.

EQU ENCY Counter / Sca ler, Beckman / Berkel ey
.de t 2025B and Beckman /Berke ley m odel 59 16
Line digita l Readou t . Sase f or spec. s heet . R. Spur.
k , 7 Theri a ult Av e.• Salem . N .H . 03079 .

AKE 2C. 2CQ a nd 2N T b rand new, must sel l. snn
~wa r ra nty. $350. Kirt Fan ning, 602 1 Edgewood,
range, III. 60525.

NERAL Rad io t est equtprnent. Old , but still GR
;tl ity . Send Sese fo r list and p r ices. Ca rl D ru m euer,
JJ, 5824 N . W. 58th Street , Okla hom a City. Ok.
122.

. E Telep rr nter $475. Monitorradio M · l60 $75, Un i·
It $85, Bolex P-4 Zoom 8 $85, Perera, 4 10 Riverside
• N.V.C. 10025.

~ED-B & W Model 38 1 or 3818 TR switch.
V, 240 1 Penna. Ave ., N.W.• Roa noke. Va . 240 17.

p_E TESTER, mutual conductance. milit ary 1-177· B.
949 A/ U adapter. manua ls, new condo $75. G. W.
ie. P.O. Box 26. Salem. Virgin ia 24 153.

~stors- lO Heat Sinks- 53 Oiodes- 24 Tant. Ca ps
Xfm rs - l Choke-4 Trim pot s - 3 Ze ne rs - 234 1 %
sto r5- $20 PPD. Deta ils SASE-Ken Morey, 803
t 6t h. Pittsburg. Kan sa s 66762.
ulated power s upp ly, 250 t o 300 VDe . Neg 110
• 6.3 @ 10 Amps. New t ubes inc l uded 5R4. 6080,
• GAFK & 6X4. Will ship in US $20 .00 prepa id.

lHw. 226 Blake. Midwest City. Oklahoma. 73130.
~ _ S ALE SX· IO I Mk2. SlOO. 5 8 ·10. $40. All in FB
dition. Fred Atch ley, 206 Rosema ry lane . College
t tc n. Texas. 77840.
rc SALE: D rake 2 B and 2 BQ. Used ve~ little. Best
r over $1 50 t akes it. Call after s ix 2 1-768- 5299,
rite WB2GZL, 191 West St., Clost er, New Jersey

24 .
NTED- Scop e. Tekt r on ix 502-310 or s trn ttar-c re-
rabte condition. G. Charlick. 163 Ledgew ood ci rc le.
hes ter . N .V. 1461 5.
N f ED: Ad apto r 3 1J8 " air die lectric line t o t ype "N".
AC current d ormers. 15A t o 5A at 60Hz (need

); B. W eit erm a n, 4 549 N . 38. M il . , W is., 53209.
ICAGO AREA- FOR SA LE-Clegg 22er , Jerfect,
5. W i ll ship FOB only o n rece ipt o f cert tfte check.
O U, 607 Pi ne St.• Batavia . III. 605 10 .
~THERN CALIFORNIA AREA: Collins 75A1 -$1 50.,
lins exciter 3 10 B- $80.00. Both with Ha nd books

i n excellent condition. Bud Ve regge, 18 11 1 Stra t·
Circl e. Villa Park . Calif. 92667.

M ET ER LINEAR: 2KW PEP, 3-4CX250B's in Parat-
$1 50 .00 t rade. John Richa rds, 3836 Isabella.

ctn natt . Ohio 4 5209 .
ifSALE: SXI0l M K ::: 1 w ith spea ker, best offer. No
p. Good condition. W 2CG, Box 266, W ilson, N .V.
72.
tHED : M otoro la Sensicon G ot Uni -c hannel 0
~!ver for to-ba nd. Fo r sale or swa p Collins m p·2
VM·2 pow er supp ly) $ 75. Schum ac her , 120 30 w a s h-
o n BI. , Los A ngeles. Ca lif. 900 66.
NTED: RTTV M odel 14 TO , and M odel 15 key boa rd ;

lW,want a ll band 2 kw l i near a mplifier. State p r ice.
VH. 1507 A. Dodge City. Ka nsas 67801.

•

e page 11 0 for New Reade r Service April, 1969 • CO • 107



SPECIAL NOTICE
The Amateu r Radio OX Handbook is off
the presses and in the mail. CQ read­
ers who ordered their copies direct from
the publ isher will have their copies as
thi s issue of CQ is be ing prepared.
Hundreds of loca l distributors and book
stores will also have copies in stock.

This book is the absolute, most corn­
prehensive sourcebook available on OX
to the Radio Amateur. It contai ns every
conceivable piece of information he' ll
need toward working better OX.

The chapter headings are listed below,
although they don't come close to doing
th is fantastic volume th e justice it
deserves. You have to see a copy to
appreciate just how valuable it is.

We anticipate that our first print run will
be exhausted within the next month. To
ma ke su re you get your copy while
th ey' re still available, check your local
distributor or order direct from the pub­
lisher. The price is $5.00 for 200 pages
of priceless reading.

Introduction
Ox Propagation
Amateur Freq uencies and the OXer
The OXer: Inte rnationa l Factors and l oca l

Regulations
1 he OX Station
Working OX From the Hom e Stat ion
Mobile OXing

DXing From the Rare Location

QSling
The SWl OXer
OX Contests
OX Awards
OX Clubs
Great Circle Bea ring Charts

r··············································•• Cowan Publishing Corp., Book Division
•• 14 Vanderventer Ave., Port Washington, L.I., N.Y. 11050
•
: Enclosed is $ for copy(ies) of the AMATEUR
: RADIO DX HANDBOOK•: Name Call .

•• Stre et .

•
:Ci~ S~te Zip .
: New York City and State residents a dd a pplicable sales tax.
~•••••••••••••••••••••••••••••••••••••••••••••••
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opagation Urom page 74]

•
~ .

.,
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All models in stock for immediate delivery
-1, 2 and 3 sections . •. PC board and
chassis mounting types .. . d irect and 6:1
turn ing ratios. Prices from $2.31-$9.75.

,
-"

Variable capacitors with ranges
from 3-19 pf through 10-365 pf

00- 02 (I)
02-05 (2)
05.07 (1)
02-0,i (1) 00

22-00 (1)
00-05 (3)
05-0f> (2)
06. 07 (1)
00_02 (1) 0
02- 0.') (2)0"
05.06 (1)0

040-07 (1)

00-01 (l)
01-06 (2)
06-07 (1)
01-02 (1) 0"
02-04 (2)0"
04 -05 (1) 0"

18.19 (I)
19-21 (2)
21-23 (1)

06-11 (2)
11-16 (1)
16-1 8 (2)
18-20 (3)
20-02 (4)
02-06 (:n

22-01 (I)
01-02 (2)
02-03 (3)
03_06 (2)
06.0R (2)
08- 10 (2)
10- 12 (t)

HI-20 (I)
20-22 (2)
22-00 (3 )
00· 04 (.1)
0·i .08 (3)
OR.09 (2)
09_1 t i l)

18-21 (I)
01-02 (1)
02.04 (2)
(H-M (I)
06-07 (2)
07-09 (3)
09- 10 (2)
10·12 ru

05-07 (I)
12-14 (I)
14_16 (2)
I R.I R en

18-21 (l)
21-23 (2)
23_00 (3)
00-02 (.t)
02-0 6 (3)
06-08 (4)
OR_09 (:n
09.10 (2)
10.1 2 (I)

08- 10 (I)
10-12 (3)
12.1 8 (2)
18_21 C3}
21-23 (2)
23.00 (I )

10-12 (I)
12_1 7 (2)
17. 19 (3)
19 · 21 (4)
2 1-00 (3)
00_01 (2)
01_02 (J)

08-10 (1)
10-1 2 (3)
12.16 (2)
!f;.I S (3)
18-2 1 (4)
2 1.23 (3)
23_00 (2)
00-0 1 (1)

07·09 (I)
09-11 (2)
I1 .J 6 (I )
1 ~1 9 (2)
19_20 (1)

06-09 (I)
09-11 (2)
11-18 (I)
2 1.23 (1)

07.09 ( 1)
09 -11 (3)
11.1 2 (2)
12. U; (1)
16.1 9 (2)
19_21 (I)

09.11 (1)
15_1 8 (1)

OB- I0 (I)

17-19(1)

12-14 (I)
14 _1 6 (2)
16. 18 (3)
18-1 9 (2)
19_20 ( I)

13_1 5 (I )
15-17 (2)
17-1 8 (1)

10·12 (I)
12· 16 (3)
16. 18 (.I)
18. 20 (3)
20-21 (2)
21 .22 (1)

tral
, uth
a

r

"

st ral­
a

th,
t
ra

,th
tea

,h
eWe

ow
aland

Nat ionall y sold to pro­
mote safe driv ing, t he
RADAR SENTRY puts your
mobile un it in line wit h
space age technology.
Gi ves advance warning
as you approach radar
controlled speed and
danger zones: simulta­
neously picks up both
radar channels used.
Clips on sun visor and
operates from sell cce­
t alned 1.000 f-ou r mer­
cury cells. no antenna
needed. Drive satetv wi th
the aid of RADAR SEN·
TRY! Only $39.95. post ­
paid (No COD 's), bat ter­
ie s Included .

DON'T SPEED!
OUR MINIATURE
DETECTOR
WARNS OF
RADAR ZONES!

20-2 1 (I )
2 1-23 (2)
23-04 (1)
04-06 (2)
06_07 (t)

18. 19 (1)
19·02 (2)
02- 03 (I)
19-02 (0·

18-20 0 )
20-OJ (3)
01-03 (2)
03_05 (I)
20_00 (I) '"
00_02 (2)0
0 <) "' t ( 1\0

15_17 II )
17-19 (2)
19-00 (3)
00_03 (2)
O:t.o~ fO

12.14 0)
14·1 6 (2)
16-1A (3)
1A-22 (4)
22·00 (3)
00-03 (1)
03_06 (2)
M _07 (I )

1!l-17 (3)
17-22 (.1)
22-01 (3)
01-04 (2)
04_07 (3)
07_15 (2 )

13-1 6 (I)
IG-17 (2)
17-1 9 (3)
19-20 (2)
20_22 ( I)

06·07 (1)
07-10 (2)
10-14 (3)
14-18 (4)
18-20 (3)
20-22 (2)
22_2' 1I )

06_07 (I )
07- 09 (2)
09.13 (1)
13-1 5 (2)
1:>-1 6 (3)
16- 18 (4)
I A- 19 (:n
19-21 (2)
2 1_2~ (1)

09_11 (I)
1l .13 (2)
13-1 6 (3)
16_17 (2)
17-18 (l)

08_11 (I)
n-is (2)
13_14 (3)
14-16 (4)
16.1 8 (3)
18_19 (2)
19-20 (I )

azil,
senune,
He &

guay

rthern
Central
uth

er lca

Mur do
u ndo
t­

et tee

Back Issues
Back issues of CQ a re 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 a rticles a re available at one dollar
each. Prefe rably, the entire issue will be sent.

SUBSCRIBE TODAY

STOP CAR THEFT
& VANDALISM

Police Auto
Alarm ~

$995 PPD
Complete

B. SCHNEIDER
2662 Hewlett Lane

Be llmore , L. I•• N. Y. 1171 0

Patented alarm protect s your
car bumper to bumper ­
doors. whee ls. trunk, ignition
. . . everything in it too !

Simply attach under hood to
auto horn. No further wiring,
just connect. Set switch to
In befo re leaving car. The
slightest tampering sets off
an interm ittent bla st that
scares thieves away , • . shuts
off when tampering ceases,
resumes if tampering starts
again. Compact rustproof
steel un it measures 6H x 2'" x
3'" and weights l ~ Ibs. li uar.
10 )'J's. ala inst defects.
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/ READER SERVICE " / Advertiser's Index

'-City Stat... . Zip ..

T o obtain literature from ad vert isers, sim­
p ly check. the box next to the name of each
adver tiser listed below whose product o r ser­
vice is o f interest to you. We"1I pass your
name on and yo u' ll get lite ra tu re from the
ad vertiser In sho rt order.

This Form Expi res A p ril 30, t 969

o Ameco. Division of Aerotron
o Arnold's Eng raving
o Arrow E lectronics. Inc.
o Barry Electronicso Caringella' Electronics. Inc .o C hesapeake & Ohio Railway Company
o Columbia Elect ronicso Dayto n Amateur Radio Association
o Dow-Key Company
o Drake. R. l. Company
o Electro-Voice. Inc.o E·Z Way Products. Inc.
o Fair Rad io Saleso G alaxy Elect ronicso GBC Corporation
o Goodheart. R. E. Inc.o Gordon. H erber t \V. Com pany
~ Greenlee :001 Company
o Harrisono Heath Companyo Henry Radio Stores
o Hunter Sales Inc.o Hy-G ain Electronics Cor porat ion
o Instructograph Co mpany
o In terna tional C rystalo Interna tional Electronic Systems. Inc.
o Jan C rystals
o Lafayette Radio Electron ics Corp.o Lampkin Laboratories. Inc.
o Liberty Electron ics. Inc.o Midway Antenna
o Millen. James Mfg.. Co.. Inc.
r] Miller. J . W. Company
o Mosley Elec tronics Corporation
o M ulticore Sale s Corp.
o N at ional Radio Compa ny
o Omega -T Systems Incor pora ted
o Pennwood Numechron Co .
o RC A Electronic Components
o Rad io Officers Union
o Ro hn Man ufact urin g: Co.
o Schober Organ Corp.
n Sign al 'One
n Space Electronics Corp.
n Structural Glnsv Co.. Ltd.
n Swan Electronics Corp.
o T elrex Communication En gineerin g

Laboratories
n Waters ~fanu facturin J! Inc.
o WR L World Rad io Laborato ries .

CQ Reader Senke
14 Vanderventer Ave .
Port Washington. N.Y. 1I 0~O

Sirs :

P lease send me in form ation on the products
and ..ervices which I have checked above.

Name

Stree t Address

,
I

.1
Serv lCSee page 110 for New Reader

Ameco, D ivision of Aerotron .__ .
Arrow Electronics. Inc .
Barry Elect ro nics .
Caringella Electronics. Inc. . .
Chesapeake & Ohio Ra ilway Company ..
Dayton Amateur Radio Associat ion
Dow- Key Com pany ....
Drake. R. L. Company .
Electro-Voice. Inc. .. .
E-Z Way Products. Inc. . .
Fa ir Rad io Sales -...'"
Galaxy Electronics .. . Cover
G BC Corpora tion .. . .
G oodheart. R. E. Inc. ........ .
G ordon. H erbert W . Company .
Gotham . -.. " '_"" .. ..
G reenlee T ool Com pany ........ ..
Harrison "" .
Heath Company Cover 11
Hen ry Radio Sto res .. . 15.
Hunter Sa les Inc. . .
Hy-G ain Electro nics

Corpora tion . 16. 90. 96.97. 98. I
Instructograph Company __ . . .
Intern at ional C rysta l ........ .
Intern ational Electronic Systems. Inc . .
Jan Crys tals . 1
La fayette Radio Electronics Corp.
La mpkin Laboratories. Inc. .
Libert y Electro nics. Inc. ...
Midway Antenna .
Millen. James Mfg.. Co.. Inc .
Mill er. J . W. Compa ny . .. ..... 1
Mosley. Electronics Corpora tion .
Multicore Sales Corp. ... ... .
National Radio Company ._ .
Omcga-T Sys tems Inco rp orated . .. 1
Pennwood umechron Co. ......
RC A Electronic Components C over
Radio O fficers Union .
Rohn Manufacturing Co __ . .. .
Schober O rgan Corp. . . .
Signal / One 8
Slep Electron ics Company .. . _ .
Space Electro nics Corp __.
Structural G lass Co.. L td .
Swan Electronics _ .
T elrex Communication Engineering

Labora tories t
Waters Manufacturing Inc .
WRL World Radio Laboratories . ..

'-'----- - - - - - - - --'

1969

Call .

April,

............ ................................

•co•110
I



Or A Plea To Some Manufacturers
o Put Heft Back Into Their Products

HERBERT W. GORDON COMPANY
Harvard, Massachusetts 01451 • Telephone 617 - 456 - 3548

'---" H elping Hams to Hel bemselves"
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$ 16.9]

$ 18.9.

$14.9

4 EL 10 SI8
7 EL 10 ._ 32.
4 EL 6 18
8 EL 6 28.

12 EL 2 25·
.20' boom

ALL-BAND VERTICALS

2 EL 20 SI9
3EL20 2S
4 EL 20 32·
2 EL IS IS
3 EL IS _ _ 19
4 EL IS 25·
S EL IS __ 28·

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 price!

QUADS w orked 42 countries in two weeks with BEAMSThe fir~t morning I put up my 3 el
my Gotham Quad and only 75 watts.. . mcnt Gotham beam ( 20 rt) I workc

W3 CUBICAL QUAD AN- Y04CT ON5LW SP9
TENNAS - these two element " -
beams have a full wavelength AD Q, and 4 U I IT U .
driven element and a reflector; T HAT ANT E A --__~
the gain is equal to that of a WORKS! W 4DY Com- -t-__
three clement beam and rhe di- pare the performance. val-
rectivity appears to us 10 be ex- ue, and price of the follow-
ccptional! ALL METAL (except ing beams and you will see
the insulators) - absolutely no \ that this offer is unprece-
bamboo. Complete with boom. dented in radio history!
aluminum alloy spreaders; Each beam is brand new; full size (36' of tubin
sturdy . universal-type beam for each 20 meter element. for instance ) ; a
mount: uses single 52 ohm coaxial feed; no stubs
or matching devices needed; full instruction for the ...olutely complete including a boom and all han
simple one-man assembly and installation are in . ware ; uses a single 52 or 72 ohm coaxial lecc
eluded; this is a fool-proof beam that always works line; the SW R is I: I ; easily handles 5 K W; 11M
with exceptional results. The cubical quad is the and I" alumnium alloy tubing is empioyed f
antenna used by the DX champs. and it will do a maximum strength and low wind loading; a
wonderful job for you! beams are adjustable 10 any frequency in th

band.IO/l5 /211 C UII ICAI. QUAD SPECIF ICAT IONS
Antenna Desi gnation: IO f 15 f20 Quad
Number of Elements : Two. A full wavele ngth
d riven element and reflector fo r each band.
F req. Covered; 14-14.4 Mc. 21 ·2 1.45 Mc. 28-29.7
Me.
Shippi ng Weight ; 28 Ibs. Net Weight : 25 Ibs.
Dimensions: About 16' square.
Power Rating: 5 KW.
Operation Mode : All
SWR : 1.05: 1 at resonance
Gain: 8.1 db. over isotropic " A ll band vertical!" asked one skcpti
r I B Ratio : A minimum of 17 db. FIB "T we nty meters is murder these days. Let's se
Boom: 10' long X )1,4" O .D.: 18 gauge steel; double you make a contact on twenty meter phonc wit
plated; gold color low power!" So K 4K XR switched to twenty
Ream Mounl : Square aluminum alloy plate incor- using a V80 antenna and 35 watts AM . Hcre i
porating four steel U-bolt assemblies. Will easily a small portion of the stations he worked
support 100 Ibs. Universal polarization.

Radiating Elements: Steel wire. tempered and VE3FAZ. TI2FGS, W5 KYJ, WIWOZ. W
plated, .064'" diameter. OD H, WA3DJT, WB2FCB. W2YHH . VE_

X Frameworks; Each framework consists of two FOB, WA8CZE, K ISYB, K2RDJ, KIMV\
12' sections of .'" 00 aluminum 'hi -strength' (Re- K8 HGY. K3UTL, W8QJC, WA2LVE, YSI
vere) tubing, with telescoping Ps " tubing and short MAM, WA8ATS, K2PGS, W2QJP, W4JW
section of dowel. Plated hose clamps tighten down K2PSK, WA8CGA, WB2KWY, W2IWJ. VE3
on telescoping sections. KT . Moral : It's the antenna thai counrs t

Radiator Terminals: Cinch-Jones two-terminal
fittin gs FLASH! Switched to 15 c.w. and worked KZ5

Fcedhne (no' furn ished ); 52 ohm coaxial cable IKN , KlSOWN, HCILC, PY5ASN, FG7Xl
Now check these startli ng prices-note that 'hey XE21, KP4AQL, SM5BGK, G2AOB. YV5

are milch IOH'er than even the bamboo-type : Cl.K. OZ4H. and over a thousand other sta tio ns

10-15-20 CU II ICAL QUAD . . . $35.00 V40 vertical for 40,20, 15, 10,
10-15 C UII ICAL Q UAD .. . . . 30.00 6 meters
15-20 CUB ICAL QUAD ... 32.00 V80 vert ical for. 80, 75 , 40. 20. 15,
TWENTY METER CU BICAL QUAD 25.110 6
FIFTEEN METER C UBICAL QUAD 24.00 10, mete"
T EN ME'. ER C UII ICAL QUAD 23.00 VI 60 vertical for 160. 80, 75, 40, 20,
Iall use single coax feed line ) 15, 10. 6 meters

HOW TO ORDER: SEND CHECK OR MONEY ORDER. WE SHIP IMMEDIATELY UPON
RECEIPT Of ORDER BY RAILWAY EXPRESS, SHIPPING CHARGES COLLECT.

GOTHAM, 1805 Purdy, Dept. CO, Miami Beach, .Fla. 3313

L
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Mo b ile or
Fi xe d
Sta t ion

5BAND
SSB

EW Power!
EW Features!
EW Beauty!

'tl A N D A C OMPLETE LINE OF H A N DSOM E

MATCHED ACCES S O RIE S !

• ---- ~

•

•The :"t-'W (;alall~

w:.ittmt."tl·rl Antcuuu St'le('tllr
The Pow erful Xew Calax)'
GT-5'>O T1IA~SCEI\'EIl

Tilt· Beautiful . \lah·hillJ,t
( ;al<lx)' Speakt'r C nll\nlt,

"HOT," Husky, and Handsome!
You asked for it--. now it' s here! The new GALAXY GT -.550 and a com­

plete line of handsome matching accessorie s!
Your suggestions made it possible. \Ve took your id eas-added som e

of our own and went to work. W e built in new power, ne w conve n ie nces ­
such a~ a 25 kHz calib rator option , and no [req ue ncu j u nns when you sw itch
sidebands. Then we hired the b e st de signers in th e bu sine ss to gi ve
GALAXY a distinctive "New Look"!

Our new GT-550 has all those great qualiti e s o f the famou s Galaxy V' s
.. . and then some! It has new POWEH .. ,550 watts SSB, making it the
hottest transceiver made! A new single scale VFO Dial make s fre q ue ncy
interpolation child 's play . . . the new skirted knobs make tuniug and band­
changing a split-second job ... and, that slick, king-si zed fi nge r-tip tunin g
knob works like a dream ! Still the most coninac t i- o nlu 11V. x 12% x 6"1

P.S, Sou nds unbe lie v.rhle hu t it's a n e ven H O TT E H recei ve r than
o ur p re viou s G alaxy V's!

Space prevent» tellin~ you all about th e hurulsomc; matched accessory
lin e. \\.Trite [n r a f ree brochure thu ts loaded (d i ll ('xciti nf!, neu'~ !

GALAXYELECTRONICS
"Pa cesette r in Amateur/Commerc ia l Eq uip m e nt De sig n"

10 South 3 4 t h Street· Dept. AA40 Council Bluffs , Io wa 5 1501



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 lough ones almost down
to noise level. Both take ad­
vantage of the outstand ing
performance of RCA MOS/FET
units - metal oxide semicon­
ductor field effect transistors . . .
high gain, low noise, improved

sensitivity.
Full details are available in
the November and December
1968 " Ham Tips" . Write RCA
Elect ronic Components,
Commercial Engineering
Section c i s.so l-larrisc n. N. J .
07029 for copies.
All RCA devices listed are avail­
able from your RCA Industria l
Solid -State Distributor.

RC A-40467A or I LZRCA-3N128

4

JI LI
Z C4Cz -

L3

- - D s" I

+ 12 .6 V-

Single Gate MOS/FET 2M Pre-Amp

-

Dual-G ate MOS/FET 10M Pre-Amp

"~'OHM
ANTENNA

INPUT

- - - --- - - ---,--- - ,
I n 3~yt.~ I I
1 "I I e , I " I
I = , I I
I '; ., 1\ '61 I

I t I__....,..::ccJ . R~ R6 I
I 2 TUR;:.:':.:S~-+

I" ., I
I L...Oi..., "I_ .,
I S, 1

~ • L _ _~~J
S ... I [LD
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