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The Heathkit" 58-500
Transmits And Receives On "2"

This One Accessory Adds "2" to

Your Heathkit S8-Series Rig for only $179.95*
• Pro v ide s com p lete 2 -metar c a p a b ilit y for 58 ·101 ,
SB-110A. HW·100 a n d t h e S8-301 / 401 com bi natio n
• USB. LSB & CW o pe ratio n . 144 t o 148 MHz
coverage . 130 watt s PEP in p u t . .. 50 watts PEP
o utp u t . Hig hly sensi t ive r ec e iver _ Fast. easy tun ing
• No cab le swit c hi ng . Hands o m e S8 -Seri e s s tyling

No w, in a nswer to ma ny requests, Hea th has a fast,
lo w cost way to p u t you o n two meters .. . withou t
having to buy it whole new rig. If you ow n an 5 8 -101,
S U.1 10A. HW· JOO or the 58-301/401 combo, yo u're
a lmost there . Here a rc the deta ils on how to ge l on
" 2" - the 5 8 -500 way.
Here's 1I0w It Works. In the receive mode, the SB-500
takes a n incoming 2-metcr s igna l a nd heterod ynes it
to either 6 o r 10 met ers, where the lo w band gea r
handles it in the usual wa y. On transmit. a 28 o r 50
M Hz dri ver o utput is heterod yned to 2-meters, ampli­
fied a nd coupled to th e o utpu t.
Here 's What It Delivers. When used with a ny o f the
gea r a bo ve, the SB- 500 2-Meter Tra nsvcrtcr gives yo u
complete z-mctcr SS B or C W tra nsccivc o pe ra tion
from 144 to 148 M Hz. A pair of inexpensive 6 146's
in a push-pull A lli circu it deliver a husk y 50 wa tts
o utp ut into a 50 o hm non reactive loa d . Final pla te
vol tages arc derived fro m the d riving unit, bu t a ll
o ther opera ting vo ltages come from iI bui lt-in po wer
supply - no extra su pply to buy . Receiver sensitiv ity
is 0 .2 uv for n 10 d B S + N/ N ratio . .. that means so lid
copy QSO·s. A front pa nel o n-o ff switch pla ces the
SB-500 into o pera tion or allows the lo w band gea r to
o pera te straight th rough to a n a ntenna o r d rive a
linea r . . . a combina tion o f complete rear ap ro n jacks
a nd interna l re lay switching eliminates tro u bleso me
cable changing. Relia ble rel a y-control led T/R switch­
ing too . Tuning is fast a nd easy, a nd a bui lt-in mete r

mo ni to rs eithe r final plate cu rren t o r relati ve po wer.
ALe vo lta ge is supplied to the driver to a id in pre­
venti ng o ver-driving and distorted signa ls. A built -in
I M Hz crysta l ca lib ra to r is a lso included.
Solid, S table Construct ion. The sens it ive receiver and
osci ll a to r go to gether o n well planned circ ui t boa rds.
To insure stabi lity a nd make adjustmen t more exact,
th e tra nsmitt er a nd power supply co mponen ts arc
rugged ly cha ssis mounted. The SB-500 cernes com­
plet e with a ll interconnecti ng ca bles too . 'Sta r t en­
joying th e QRM -free wo rld o f 2-meters toda y
with the new Hea thk it SB-500 . .• a nother hot o ne
from the ha ms a t Hea th.
Kit 58-SaO, 19 Ibs $179.95·
SB_SOO SPECifiCATIONS - RECEIVER : Sen,ltlvlty : 0.2 micro-I
volt fo r 10 d8 signal·plus·noise to noise ra tio for SS8 opera tion. '
Spuriou , Re ,pon , e : All a re below 0.1 microvo lt equivalent signo ll
input, except a t 145.31 0 MHz (50 MHz IF on ly). AMenno Input
Impedonce : 50 ohm unbalonced. TRANSMITTER : DC Power Input :.
130 wolls PE P. Power Output : 50 wa tts (50% duty cycle). Outpu t
Impedonce : 50 oh m with less thon 2:1 SW R. GENERAL: frequencyl
Ron ge : Any 2 MHz segment be tween 144 & 148 MHz into 50 MHz or
28 MHz tuned IF. Mode of Operotlon: SS8 or CW only . Power
Requirement, : (1) 120 /240 VA C. 50 /60 Hz 0 1 82 walls (inte rno l).1
(2) 700 10 800 YOC ot 200 mA (h om d riving unit). Fuse : ~ omper e­
slcw- btc w for 120 VAC (former ly 3AG); ~"l ampere d ow·blow fo~
240 VA C. front Ponel Controls : Mete r-colibrale switch, f i no ltuning ~
off·on (fund ion) switch. presetec to r, fino l looding, d rive r tuning.1
Choui , Control' : Re la t ive power ad just 8. bios cdjust. Reor Apro nl
Connectors : RF output. ALC, lineor re la y, rela y, drive , power plug.
low f rece iver , low f on lenna , Icsehc tde r. Tube Complement : 6C86
tronsmiller mi ~er, 6C86 crysta l ca librato r, 6054 rece iver RF a mplifie r.
6054 receiver mixer, 12GN7 tra nsmitter RF ompl ifie r, (2) 6146 fino '
amplifiers , (types 6146A or 61468 moy be d irectly substituted). 7059~
heterodyne oecillotcr -cmplifier , 8156 RF driver , OA2 voltoge regu
lotor , Diode Complement : 5 silicon d iodes, 750 mA o 500 PlY; 3 i
power supply , 2 in ALC. 1 Germanium diode. IN191: REL PWRi
Cob lnet Dimension, : 1 2 ~ ~ · W x 6%· H x 1r D. O veroU Dlmen­
,ion, : 12!~· W ~ 7. 15/ 16· H ~ 14· 0 includ ing knobs ond feet .

l
·

Net Wei ght : 14~ ~ lbs .
* Mail order prices; f. O.B. f3ct orY1
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Heathkit HW-17A
Adapts to AM or FM Modes, Fixed or M obile

Would n't it be nice to have a 2-metcr base sta t ion
that installed in the ca r in seconds o r wo rked FM
o r AM when you wanted ? The HW-1 7A is your
piece of gear, OM . Has a built-in 117 VAC supply
for fixed usc, and once you've installed the optional
HWA-1 7-1 Mo bile Po wer Supply in your car. you' re
read y to run mobile.
And to o pera te wideband FM , to use those repeaters
around the country, just install the HWA·17·2 FM
adap ter.
The H eathk it H\V- t7A is rea lly a separate receiver &
transmitter on one chassis (o nly the power supply
a nd aud io output/modulator are common). Covers
143.210 148.2 MHz ... ideal for MARS & CAP ops.
The solid-sta te dual conversa tion superhe t receiver
with a prebuilt, prca ligned FET tuner has 100 k Hz
calibra t ion, A Nt, squelch and I uV sensitivity. Selcc­
tivit y is 27 k Hz @ 6 d B down. A front-panel meter
monitors received signal strength a nd relative power

o utpu t. The 3-po sition front-panel switch has a " Spo t"
position for finding transmit frequency. a Receive/
Transmit position and a Bat tery-Saver position that
cuts current drain way down d uring those long periods
o f mobile monitoring. A space-saving 3 x 5" speaker
is built in.
On the tra nsm itting end is a hybrid tube-transistor
circuit with a 25-30 watt input and a healthy 8-10
wa tts AM o utput. Mod ulation is au to matically lim­
ited to less than 100 %. A front-panel selector switch
choo ses any of four crystal frequencies or an external
VFO (the Heathk it HG- IOB at S39.95· is ideal). Tune
up is quick and easy.
The HW- I7A goes toget her in about 20 hours with
circuit board cons truction & measures a slim 14 %" W
x 6 1/ 11 " H X 8V:" 0 with everything in place. Ceramic
PIT mike included . Start ha ving o ne rig in two dif­
ferent places ... order your HW-1 7A now.
Kit HW-17A. I S Ibs $1 29.9 5 -

Solid-State Mobile
Po w er S u p p ly

Supplies opera ting voltages
for H WA-1 7A. Large heat
sin ks for cool 50 % d uty cy­
cle. Circuit breaker p ro ­
tected. Fo r neg. god. sys­
tems. Cables & connectors
included.
Kit HWA.17·1 . 5 tbs. $24.95'

FREE CATALOG
Describes t hese and over 300 other

H eathkit•. Sav e up to 50% by bui ld ­

ing them yourself. Use coupon and

send for y our FREE copy I

FM Adapter
For HW-17 Series

Tra nsmits wide band (15
kH z) FM . Just nip a switch
for AM o r FM. Two crystal
positions (1 46.94 MHz cry­
sta l incl uded) . Installs with­
out hole drilling.
Kit HWA-17-2. 2 Ibs. ' 17.9 5-

~~~-,r~u~~~~~~~~~--- I
I Benton Harbor. Michiga n 49022 II Schlumberger subsidillry

I 0 Enclosed is $ • plus shipping. I
I Please send model (s) I
I 0 Please send FREE Heathkit Catalog. I

I Name I
I Please Prmt I
I Add ress I
I Cily . Siale . . Zip I

I Prices & specifications subject 10 cha nge Without nonce. I
L ~~~~~~~~~~~ ~~~~
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S.vAItI
ELECTRONICS
For Better Ideas
in Amateur Radio

OCEANSIDE. CALI FORNIA- A Subsi diary 01 Cubic Co rporallOn

AMAT EUR NET PRICE

$435

A 5 BAND 260 WATT SSB
TRANSCEIVER WITH BUILT-IN
AC AND DC SUPPLY, AND
LDUDSPEAKER, IN DNE
PDRTABLE PACKAGE.

TheSwanCygnet is the most versat ile and portabletransceiver
on themarket. andcertainly the best possiblevalue.
The lightweight compact design of the Cygnet makes It an
ideal travelingcompanion. Youcan takeIt with youonvacation
or business trip. and operate from your motel room, summer
cabm, boat or car. All you do is coonect to a power source,
antenna, and you're on the air.

SMlAItI~
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Patent No. 3419872

e
I)

aSSIC
FEED

According to forecast, 1969 should be another great year for h. f. prop­
agation condi t ions. Make the most of the DX ope ni ngs on 10 and 15
meters wi th new Mosley singl e-band beams, the Cl assic 10 (Model
CL-l 0 ) and the Cl assic 15 (Model CL-15) . These beams offer the op­
t imum spacing possible only on sing le-band arrays. But even more ad­
vantageous is their famous Classic Feed System (pat . no. 3419872)
Thi s "Balanced Capacitive Match ing " prov ides maximum gai n, i n­
creased bandwidth and more aff icient performance because of i t s better
electrical balance and weather proof design .

See these DX ch ampions at your nea rest Mosley dea ler. For com­
plete speci fications and performance data. wr ite factory direct for
free brochure, Dept. 189.

4610 N.

4 • CQ • August, 1969

BR IDGETON MO. 63042 J
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ZERO
BIAS

T HROUG IIOUT this issue arc page filler items
as king: "T roub led by T XI? See page 78: '
TXI '? It's a mon icker dreamed up by Bill
Scherer, W2EAF. CQ's Techn ical Director.
for a broad and inc reasi ngly troublesome
form of rad io interference. namely. r.f. inter­
ference with transistorized equipment.

Put simply. it is the problem of spurious
ucncra rion of unwa nted signals by transistors-of all types when subjected to strong ex terna l
d. fi elds. T ransistors as a rule arc composed
of one or more semiconductor junctions- in
fu nction each junction is a semiconducto r di­
ode which can fun ction either as a detector to
produce a n audio signal from an r.f. si gnal
Or as a non-linear device causing adverse
spurious signal efTects.

The picture shou ld be tak ing sha pe now:
transisto rs by the mill ion being used in com­
mon devices ranging from TV sets to hear-- -ing aids to ca r ignitions to antennna rotators.
Each transistor could be a potent ial inter­
fe rence source! With the growing number of
transmitters on the air in the US alone. the
likelihood of-and indeed the frequency of
such interference is growing at a phenomenal
ra te. Unless steps arc taken immediately to
inst itute some corrective measures. T X I will
continue to grow into a problem of such pro­
port ions th at Television Interference (TVI)
will seem insignifi ca nt by comparison! T hose
are stronu words. bu t fac ts are facts. and-only by facing these facts now before the
problem explodes completely can th e pu blic
-and certainly the amateur-be protec ted
from the efTeets of such wi despread radio
havoc and the ensui ng ruinous pu blicity.

Twenty-three years of TVI and fort y-odd
years of BCI have proven that radio interfer­
ence. regardless of its source or blame for it,
is a problem which is difficult to justify in the
layman's m ind, and frequently leads to ill

See pag e 110 fo r New Reade r Service

feelings among otherwise good neighbors.
The lesson of these years shou ld be very
clear: Work to prevent a litt le proble m from
becoming a big one . Now, while TX I is st ill
a relatively mi nor occurcncc. ' ...·ork to pre­
vent it from ever becoming a major pheno­
meno n.

T hro ug h pro per le g isla tio n m anufac ­
ture rs of devices usi ng transisto rs elm be
required to incorporate precautionary mea­
sures agai nst TXI.

On page 78. in W2AEF's Q & A Column,
an interesting few paragraphs on the subject
appea r in which Bill makes some si ncere and
va lid proposals. T hey're wort hwhile read ing.

Herbert Hnunrr. lUlilli
We are saddened to report the death of one

of ama teur radio's staunchest su pporters.
Herbert Hoover. J r.. W6ZH on J ul y 9. 1969
in Pascdcna, Cali forn ia. at the age of 65.

In addition to his familia r former role as
President of ARRL from 1962 to 1966. W6­
ZH was involved at various times in activitcs
rnnui nu from Under Sccrctarv of State under- - .
the late Joh n Foster Dulles from 1954 to
1957, to his specialty (and profession). petro­
leum geology . Herb was born in London and
received his bachelor's degree from Stamford
University and master's degree fro m Harvard.
He also held numerous honorary degrees.

Although not a politician. he was a diplo­
mat who was instrumental in reso lving a seri­
ous disag reeme nt between G reat Britian and-Iran in 1964 over Brit ish controlled oil fie lds.
He brought to amateur rad io dignity and
reason which only sta tesmen seem to have.
A mateu r radio mou rns him .

Our Cover
On the cover is just a tiny sampling of the

thousands of colorful foreign stamps passing
th rough the CQ office each winter and spring
on log en tries fo r the mammoth CQ World
Wide OX Contest. The con test is the world 's
largest and we believe the best. Evidently a
few other fellows also feel it's pretty good.
si nce we get nearl y 3000 en tri es every year !
Who gets the stamps'? Oh, that 's how we
bribe WI WY into chairing the event each-vca r. When he fin ishes tabulat ing the results.
•
he gets to keep the sta mps. Results of th e c .w.
sec tion of the test begin on page 20.

73, Dick, K2M GA
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DRAKE4LINE Superior performance-versatility!

R-4B
RECEIVER

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

T-4XB
TRANSMITTER

U.e VFO of either
R-4B or T-4XB for
transcaiying or
separalely•

54300 0

• Linear permeability tuned VFO with 1 kc dial divisions.
VFO and crystal frequencies pre-mixed for all-band sta­
b i lity • Cowen ham bands BO. 40, 20, 15 meters completely
and 28.5 to 29 0 Me 01 10 meters with crystals furn ished
• An, ten 500 kc ranges between 1.5 and 30 Me can be
ccverec w ith accesso ry crysta ls lor 160 meters . MARS. etc .
~.o-6.0 Me not recommended) • Four bandwidth. ct setec­
t1vlty. 0.• kc . 1.2 kc. 2.4 kc and 48 kc • Passband tuning
g ives sideband selection, Without retun ing . Nol.. blanker
thai works on CW, 558, and AM is bu i lt- in . Notch lilter
and 2S Kc crystal calibralor are burl t-in e Producl delector
tor SSB/CW, diode detector lor AM • Cryslal Lallie. Filter
g ives superior cross mcdutancn and overload cnaracter ts­
nes e Solid State Permeability Tuned VFO . 10 lubes, 10
transistors . 17 d iodes and 2 integrated c i rcuits . AVC for
SSB or high-speed break- in CW _ Excellent Oyerload and
Cro.. Modulation characlerl.t1c. _ Dimen.lon.: 5 IJl " H,
10 J.4 '"W, 12 1.4 "'D. WI. : 16 Ibs.

• Coye,. ham bands 80, 40, 20. 15 meters completely and
28.510 29,0 Mc 0110 meters With crysta ls furn ished; MARS
and othe r frequencies with accessory crystals, except 2.3­
3.5-6,10.5-12 Mc. • Upper and Lower Sideband on all
frequencies _ Aulomatic Transmit Receiye Switching on
CW (semi break-in) • Conlrolled Carrier Modu lation fo r
AM is completely ccmpannre with SSB linear ampl ifiers
• VOX or PTT on SSB and AM bu ill-in • Ad juslable PI.
Network Oulput • Two S·pole Cry. tal-La ttice Fille,. lor
sideband selection, 2,4 kc ba ndwi dth _ Transmil ting AGC
prevents fl at topping • Shaped Grid Block Keying wi th
side lone outpu t . 200 Walts PEP Input on SSB- :?OO watts
input CW • Meter indicate. plale currenl and relaliye 01.11­
put • Compacl size; rugged construction • Solid State
Permeability Tuned VFO with 1 kc divISions . Solid State
HF Crystal oeetuetor • 11 Tubes, 3 Transistors and 12
diodes. Dimen. ion. : 5 % "H, 10 1.4 '"W, 12 1J. "'D. Wt ,: 14 Ibs.

$4490 0

HAMS
SAY •..

"Best~erBuy
sinee the 2 -BJ"

CW TRANSMITTER
For Novice thru Extra Class •.•

2-NT
CW

TRANSMITTER

Built·;n essentials and accessories
• 100 W.Us Input (c an be reduced to 75 walls lor novice)
• Oper.tes Br..k-ln CW, Semi Br..k-In CW Or Manual
CW with Drake 2-C or other receivers . Aulomatlc Tran. ­
mit Swllching • Sid. Ton. O.cllla lor built in • Anl enna
Chang.-over Rel.y built in • PI-Network output with fixed
loading • La Pass Filter aga inst TVI bu ill in • Drop.oul
d elay 01 cnanae-over relay adjustable . CW Coverage on
BO, 40, 20. 15, 10 Meiers . Simplified Tuning . Frequency
Spotting w ithout xmtr output . Gr id Block Keying _ Code
Practice in $land-by position • 13 Tubes and Semi-Con­
ductors • Dlmen.lon. : 9~"Wx6%l"H x 9%l"0. Wt. : 12'h Ibs.

$1490 0

2-C
RECEIVER

Excellen! performance at low cost

• Triple Conversion . Cry.tal-conlrolled First Converter .
500 kc ranges for 80. 40. 20. 15 and 10 Meters . Also any
500 kc range between 30 me and 30 mc by inserting an
accessory Crystal • Temperature-compensated VFO Tun­
ing • Selec table Sideband. w ithout retun ing • Three
Bandwldths- .4. 2.4, 4.8 kc at 6 db • Solid-.late Audio,
Product and AM Detectors. AVC Amp and Xta' Osc • AVC
Switch (Fast, Slow and QHI • S5 8, AM and CW With AVC
and S-mete r • Works Break-in CW Wllh 2-NT Xmtr •
19 Tube. and Seml·Conductors • Dimension. : 11 ~ ."'W x
6til ~H • 9~, "D . WI. : 13'" Ibs

Acc essor le. available : 100 kc Ca l ibrator, a Mult iplier.
Matc h ing Speaker. No ise B lanker, Crystals for o t her
ranges,

Acc en or le. anll.ble: Antenna Matc hing Network,
and Crystals.

All prtces ar. Amaleur Net. Pric e s and specificatio ns subject to change withou t notice.

Drake products are av a ilable at your d istribu tor . _ . for a fre e b rochure on any u n it , write Dept . 289

R. L. DRAKE COMPANY • 540 Richard St., Miamisburg, Ohio 45342
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OUR READERS SAY

Youth Involvement

Edi tor, CQ:

I concur with you completely with regard to
the topic of more youth involvement in ARR L
affa irs. and the initiation of an intermediate body
lyin g between the ARR L member and the direc­
tor, projected by your June ed ito ria l.

I have conducted meeti ngs with other tee nage
amateurs in my section and we are conternplat­
ing running our own ca ndidate, one in his late
teens, to contend for the position of Connecticut
ARRL Section Communications Manager this
January.

It is certainly not o ur intent to perpetuate a
running argument with regard to the older hams
in thi s section holding ARRL leadership, but th e
fast is we are growing increasingly weary of the
same cobwebbed, tradi tional clique of people and
would earnestly like to see more intake of young
blood.

Ralph J. Irace, WA IG EK/WB4LVO
Wethersfield , Conn.

Computers , Anyone?

Editor. CQ:
I am interested in contacti ng amateurs who are

building computer terminals or doing any kind
of computer work, hardware or software. We
have at the U niversity o f Connecticut an IBM
Model 360/65 which I can use a nd would like
to do some amateur-oriented projects.

J would appreciate your passing along my
address. Thank you .

Bill Waggoner. WA IJGS
I-C Hardwood Acres
Storrs. Conn. 06268

Philippine Operating

IEdito r, CQ:

I found the letters regarding "Philippine Oper­
.ating" in the June and January issues most inter­
'e sting. I would say that the Lauson leiter was a
1I!'0 re . acc!Jrat~ description of the Philippine
~ l ce nslOg situation.

I was based in the Philippines from 1965 to
1967. Prio r to my departure for overseas I
hanced to contact an Air Force man who had

iust completed a tour at Clark AFB. He advised
hat there was no point in taking Amateur Equip­
cnt to the Philippines because it was not pos-

ible to obtain operating authorizatio n. I did not
xpect to be in the Philippines very long and I

made no attempt to bring the equipment. Shortly
after my arrival I heard about these special per­
, its, and I found my tour extended.

ee page 110 for New Reader Service

I made the trip from Cavite to the Radio Co n­
trcl Office in Manila and was advised tha t I
could get such a permit. In September. 1965 I
returned to the US and brought my mobile rig
back with me in a fool locker.

When I at tempted to file an a pplica tion, I was
told th at nothing could be done until afte r the
president ial e lection. After the election I was
advised that there was a new Secretary, and that
it was uncertain what position he would take as to
issuing these special licenses. After many trips to
Manila they finally agreed 10 accept my a ppli­
cation and it was filed along with schematics
and antenna description. Much time elapsed and
the explanatio n was that they had not made a
decision o n the matter.

I knew about the Goldwater Reciprocal Licen­
sing Rill and I made a tri p to the Thomas Jeffer­
son Memorial Library and dug through hack
issues of QST to find the number of the bill.
Armed with the number I o btained the pert inent
copy of the Congressional Record in which it
was publi shed and furni shed a photostat of it to
the Radio Control Office. I hau nted their R.C.
office whenever I could take the ti me off. Still
the answe r was "no decision ." Finally in 19fi7.
and .short ly before the end of my tour of duty, I
received a courteous note that they would not
grant the license since I was not a citize n of the
Philippines. T his fac t must have been qui te
evident two years earlier!

I do not doubt that special permits have been
issued to a few Americans wit h frie nds in high
places, but this hardly applies to the usual G I
operator or o rdi nary America n civilians working
on remote military bases.

Two of the names o n the special permit list
are familiar to me. Sam Lewbel's office was al­
most in the shadow of the US Embassy. Bill
Long (W3E IV) was a High School classmate a t
W3WZ, but I have not had contact with him in
more than 35 years. I suspect that he works for
the Sta te Department.

I sincere ly ho pe that Foreign Secretary Ramos
signs the Reciprocal Licensing Bill for the sake
of all Frustrated America n Amateurs in the P.I .
It would be a noble gesture since J doubt that
there is much pressure to obtain US ca lls by
Philippine hams a nd thus, it would clearly be
an expression of good will.

Edwin F . Morrison W3RY
California. Md .

Alien Operators

Editor. CQ:

My name is Marcel Saidman and I immigrated
from Romania to this country in 1965. I am

August, 1969 • CO • 7
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A nothe r simia r Bill was introd uced th is yc
to the Senate by Sen . R. Goldwater under S.
Res. 27.

we ho pe yo u will he lp us in passing Ij
reso lutio n in spite of the fact that we new cn
grants have noth ing to offer in excha nge as oth
co untries do, other than our blood, our atlec ric
for this co untry, or our st rong desire to wOl
hard for the welfare of this nat io n which W~
corned us and where we found the freedom
which we were deprived in o ur na tive co untr

Marcel Said man, ex-Y0 3FZ
Brighto n, Mass.

1. An a lien who is a lready a "permanent resi
dent" of the United Sta tes a nd has fil led out a n
signed the "declara tio n of in tention to become
United States citize n" has a lready been veri fie
and approved by the American a uthori ties an
will in time become a citizen.

l .ast year Congressma n T. R. Kupferman i I
troduced a Bill under the N r. HR 16764. Beiri
too late the Bill died in the Ho use Com mittee d
Commerce.

2. People in thi s caragor y have mosl o f th
d uties of the A merican ci tize ns: they are payin
taxes, se rvi ng in the American Armed Force
and those with the Signal Corps of the Army ar
regula rly using mili tary transmitters.

specia lized in found atio ns and underground
struc tures a nd since m y arrival J am with Stone
and Webste r Engr, Corp. in Bo ston.

I am com plai ning aga inst the sectio n of th
Com mu nicatio n Act o f 1934 which requires a
applicant for a radio -amateur license to be a
citizen o f this country or to be an a lien having
a n amateur license and whose government has
bilate ra l reciprocal agreement with the Unite
Sta les.

3. Based on reciprocal Opera ting Agreement
radio-amateurs from 23 foreign co untries ca
operate their own radio amateu r statio n in thi
cou ntry . Are these radio-amateurs more Arn er
can or more reliable to this co untry than we, th
permanent residents ~

I would like to com ment o n tha t sectio n a
fo llows:

Hut a s long as non-American people lik
to urists or short-t irnc visitors a rc granted th
righ t, wh y sho uld it not be granted to us wh
a rc permanent American residents and have a
ready declared our intentio n to become ci tize n
\Vhy no t to us who arc tax-paye rs a nd th us a
cont ributing to the welfare of the Amc ricr
com munit y? W hy not to us who are se rving i
the Armed Forces a nd thus a re considered fa it
fu l 10 these United States?

~I y complai nt could be co nside red ali unrc:
sonable if o nly American citize ns could enjo
the right to ge t a license fo r operati ng a radi
a mate ur sta tio n.

MALDEN
MASSACHUSETTS

JAMES MILLEN
MFG. CO., INC.

NO-STRING DIAL

MAIN OffiCE AND FACTORY
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",~d.c1 .eor clti...... rack whid! CO""ot IIII'. breok
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This g ird.,. lik. elllrvd.d pi-ee provide. ",echo...
ko! rigid ity 10 the o ...rnbl y. fumi....d COltIple'.
with 1'0". 1 t, im bezel and nealbl. couplln, for
a lltp",1 thea ft.
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"It Speaks For Itself"

5/gns// one

. _-UI''' -.CII_
. --. ell. IlIIl.'"

A Div ision of Ee l (An NCR Subsidiary)
2 200 An vil St . N . St. Petersburg, Fla . 33710

Announcements

Saddle Brook, N.J .
The East Coast VHF Society is holding its

I Ith Annual Free outdoor Picnic Hamfest o n
' unday, A ugust 10, a t Saddle Brook Park (on
add le River Road ) starting a t 10 a.m. Games,
ontests (i ncluding Antenna Measuring contest),
ispl ays, demonstra tions and many other inter­
sting event for all age groups have bee n planned .
ood and so ft drinks will be available. T alk-in

'lations will be on the air. For more information
'rite E. C. VHF Society, P.O. Box 1263. Pater­
o n, N.J .

Rare County DXpedition
W7IEU will o perate from SKAMANIA coun­

y, Wash ington, on September 2-3, al so from
' LICKIT AT county, Washington, o n Septe mber
·5, and from WAHKIAKUM county, Wash­

ngton o n September 6-7. T he o pera tion will all
o n c.w, and 60 to 70 kc inside the bands, 10

hrough 80 me ters.

Creston, Iowa
The Iowa 75 meter phone net picnic will be

eld in A nso n Park at Marshalltown on August
17th . All activities will begin around noon.

Decatur, Ala .
The No rth Ala ba ma Hamfest will be held

ugust 171h in the cafeteris of John C. Calhoun
tate Technical & J unior College located north
f Decatur o n U.S. Highway 3 J.

Belvidere, Illinois
The Fourth Annual Harn fest spo nsored by the

ockford ARA , Beloit A RC, Wisill VH F Club,
md the Big Thunder A RC will be held on Aug­
51 17 a t the Boo ne County Fair G rounds north
f Belvidere o n Highway 76. There will be free
offce a nd donuts a nd refreshments will be avail .
bIe. Fo r complete detail s write to Russ Jansen,
9T KT, Ridott . Illinois 6 1067.

Brandon, Florida
The Branon Amateur Radio Society will

po nsor the First Annual Ham Camporee on
....ugust 22 ·23 , a t the Royall Park Campground,
R iverview, Florida (o ff Highway 301 ). Thi s

ampground has everything. There will be a
emonstration of quick tree-top antennas and a
our o f Busch Gardens. Pre-registra tio n he lpful
ut not required . For fur ther detail s write BARS,

P.O . Box 828, Brandon, Fla. 33511, att n: Gene
VA4YNW.

Harrington, Delaware
The Amateur Radio Clubs of Delaware in a

'oint effort are planning the 1969 Delaware Ha m­
fest, which will take place at Harrington on Aug­

st 17. Previous affairs have been attended by
over J,000 amateurs fro m New Jersey, Mary­
'land , Pennsylvania and Delaware.

See page 110 fo r New Reade r Service A ug ust, 1969 • CO • 9
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NRCI

500-Watt
5-Bander

•

o

You can't buy a more potent packag e than the
new NRCI NCX·500 trans c eiver. Th is versatile
S·baoder is p acked wi th the performance extras
that g ive yo u t he sha rpest signa l on the band.
plus an enviab le co llecti on of QSL's. Check It out!

• SOO-Watt PEP input on sse. g rid·block key ing
on CW and compat ible AM operation.

• Rec e ive ve rnie r, wi th t un ing rang e g reate r
than ± 3kHz.

• Rugged heavy-duty 6 LQ6's.

• Crystal ·contro lled pre -mixing w ith single VFO
f or effective frequency sta bi l i ty. p lus identical
ca l i bra t io n rate o n all bands.

• Crystal latt ice f i lter for h igh s ideban d suppres­
sion on transmit. an d rejecti on of adjacent­
channel QRM on receive . •. plus solid -state
balanced m odul ator for " set-end- fo rg et " ca rrier
suppression.

• Un iversa l mobile mount included.

AC-500 power supply avai lable. Great th ings a re
happening a t N RCI.

AMATEUR NET PRICE: $425.00

Springfield, Mo.
T he Southwest M issouri Amateur Radio Club

Inc. will hold their annual picnic a nd hamfest 0
A ugust 24, 1969. For com plete information con
tact: Roy Testerman, WOFXU, Southwes t Mis
so uri ARC , P .O. Box 29 1, Springfield, Mo. 6580 1.

St. Louis, Missouri
The Central Communications Region (A FCS)

will hold its Fourth A nnual MARS conference,
fo r Milita ry and Civilian members, at the Sher­
aton-Jefferson Hotel in St. Lo uis o n A ugust 29,
30 & 31. Registration fee fo r the conference is
SI1.50 and incl udes, among other things, the
banquet o n Sa turday, August 30th, which will
have Sen. Ba rry Goldwater, AFA 7UGA, as the
primary speaker. For reservations and advance
registration contact Mr. Eugene Depeneloza,
AFBOAUX, 6320 Wydown Blvd., Clayton, M o.
63105.

Reno, Nevada
The Nevada Amateur Radio Association is

once again organizing their annual picnic a t
Bowers Mansion. The picnic is scheduled for
A ugust 30 a nd called the Sierra Hamfest. Last
yea r over 200 amateurs and their families at­
tended For full particulars contact : George Lyle,
K7ZA U, 1047 Mark Wa y, Carson C ity, N evada
8970 1, o r by calling 702-882-5470 in the evening.

Puget Sound, Wash.
The Pugct Sound Council of Amateur Radio

Clubs will issue a Governor's Certifica te to qu ali­
fying amateurs during Washington Sta te Ama­
te ur Rad io Week, September l s t through 7th.
The cer tificate , signed by G ov. Daniel J . Eva ns,
will be sent to out-of-state hams who contact
ten Washington State hams, and in-state hams
who contact twenty other Washington hams
duri ng the above period. Send li st of stations
worked, their QTH's, a nd the dates of the con­
tacts to: The Puget Sound Council of Amateur
Radio C lubs, D rawer A , McChord AFB, Wash ­
ington 98438.

Haddonfield , N.J .
The South Jersey Radio Association is holdi ng

their a nnual hamfest at Ma lia Farm in Malaga,
N .J . o n September 7 (rain date Sept. 2 1). This
promises to be their largest ham fesst to date .
Numerous activities are planned for the entire
fam i1y. Advance registration fo r non-members
is S2.00 (wh ich includes e ntire family) a nd closes
Au gust 31. General admission at the gate is
$3.00. For complete details write to: Gene Bond,
W A2MG V, 15 East Camden Ave., Moorestown,
N .J.

",'II
nWI

r~ compl~l fO dfOta,ls and SPf'C,I,cahons. wnte:

NATIONAL RA DIO COMPANY,INC.
NRCI 37 Wash,nl ton se.• Meol row . Mass . 02176

Tf"IfOPhone: (617) 662·7700 TWX: 617·665-5032

I nt t'f nat lOlla l M ark~lon~ th ,ou~h :

Ad . AU" fO m a. Inc. 85 Bnw d Strut. New Tork. New To....

© 1969. National Rad io Compa ny, Inc.

Rock Island , Illinois
The Quad City A mateur Radio C lub, W9YCR, '

will hold its a nnual Hamfest o n A ugust 24 a t the
Rock Island A rsenal, Rock Island, Illinois. Food
will be available at the Arsenal Cafeteria.

[Continued on page 101]
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(plen e pu ntl

Plea..e send me vour FREE hook." How
To Oct A Commercial FCC Licence."

l>
C •E Cleveland In.f;l f; u f;.

1:1 af E l e C f; ron l c .
1176 East 17th Street, Cleveland. Oh io 44114

­.-.

-- '"

\ .

/

ENROLL UNDER NEW G.'. BILL
All elE courses are available under the new&.1. Bill.
If you served on active duty since January 31 , 1955.
OR are in service now. check box incou pon for &.1.
Bill information.

AII~ reU, _

o Check here tor G.I. Bill info rmatio n.

A FIRST CLASS

FCC LICENSE

Y0 L:R key to fu ture succe, .. in electronics is a Firsr-Cta .. ..
FCC License . II .... i11 permit you 10 opera te and mainta in

tr uncmlttlng equipment u-.cd in aviation. broaden..ttng, rna­
t ine. microwave. mobile co mmunicatio n... or Ci tizens-Band .
Cleveland Inst itute home ... rudy .\ the idea l ....ay to ge l your
FCC Licen...c . Here', why :

Our elect ronic .. course '" ill quid")' prepare you for a
Fir.. t-Ct a-s FCC Licence . Should you fail to pa.... the FCC
ex amin at ion utter comple ting you r course. yo u will get a
l ull refund o f a ll tuit ion pa yments. You get an FCC
Licence , . , or yuur moncy' buck!

And only C IE offerv yo u new. up-to-the-m inute lc..son.. in all
the ..c subject.. : Logica l Trouble..hoot ing. Micrormmaturjzn ­
non. Single Sideh;md Technique. Pul..e T heory and Applica ­
tio n. Boolean Algebrn, and man y mo re.
You o~e it to your..c1 f. your fami ly . your future to get the
complete deta il.. on our "proven ettecuve" Cleveland In..ti une
home ..tudj. 1u..t cend the co upon helo'"' for FR E E book or
wmc to Cleveland f nvntu tc of Electronic... l 77tl E. 17th Sr..
Dept . CQ-46. Cleveland. O hio 441 1~ .

...or your money backl

•• C",. SI' te. , .,, _

!• OC:cllp"'on' ." _

I•
: AccreiJ ' lciJ "' eml'>c r ~ah"na l Home' SlUiJy Council'l A Leader in E lec lf"n ic ~ Traming since 19H CQ-46.-.-..----_._.__.._-_._._ _ ~

Feenix, Ariz.
eer Hon. Ed:
Th ree months ago I riting you about dreern
avi ng. You remembering-it about working

"e-x in the yeer 2069. I d reeming how
choors working peeples on planets of

ars reel far away.
Well . Hon. Ed. the more I thinking about

. th e less true I th inking it can being done.
t rying to fi gyour out how somebuddy can
ing it.
Like take suppose you wa nting to working

rius III (that being third planet out from
e sta r Sir ius). F irst of all you got to look

where that sta r is in the hevvins. This
king complicated star table. and reel ac­
ra te clock.
Now. if you fin ding tha t Sirius is in part of
y you can seeing. on acct. of earth 's ro­
yshun, then you can po inting your hundred­
ots pa rabola antenna at it. Note th at it not
uttering whether it being nite or day on
rth . Star still there!!
O K. once you gell ing parabola aimed rite.
d that no meen feet. you starting motor

hat turning parabola so it following sta r as
rth turning. If you not doing th at. you
sing star so fast it not being funny.
Once you have beem tracking good old

[rus, then you turning on xmitter. It can't
~ any old 2 kw. p.e.p. jobbie. No indeedy.

Sirius is some 16 million million miles
vay. So maybe you having pulsed million
all job. You sending some kind of see-w,
ith 100 microsecond pulse for dash, and
aybe a 25 microsecond pulse for dot.
You can sending seek-you a few times.

en sineing. Or. maybe you making extra­
ng xm ission- say 5 minutes. Now. you think
u tu rn ing on your rcsccvcr and listening?

ah!! not on you r tinny tipe. You know why
t? On acct. it taking your signal about 8

e page 110 for New Reader Service August, '969 • CO • , ,



yeers just to getting to Sirius, that's ho
comes.

So, you gett ing out your calendar a
making note to listening for answer about I
yeers from now! That giving time fo r signa l
get to Sirius III, have some amchoor the
heer you, and call back. You got to do so
pretty fa ncy calculating to figyouri ng 0

exact time to listeni ng, taking into acct. Ie
yeers and all that jazz.

Of coursel y, you can send seck-you eve
day, so in 16 yeers you can listening eve
day to sec if anybuddy heering you . It su
putting big damper on ragchewing thoug
doesn't it, H on. Ed!

If you wanting to talk to planet of Alp
Centauri, it only taking about 8 yee rs
yeers each way. But, after that, with t
planets wo rked, you in recl tru bble to wo rki
extra-solar dee-x.

Oh, maybe you ca n' t wait 20 yecrs to ra
to Procyon , and 36 yeers fo r qu ick ic-qso wi
Altair. But now it getti ng reel tough. Forn.
haut taking 54 yeers, Pollux 62 yeers, Al
baren 108 yeers, give or take a week or tw
and Regulus and Achernar 140 yeers. H
Ed., yo u should live so long!

And what about poor amchoor at o th
end. Say he on Alpha Centa uri planet . 4 I
yeers away. Four yeers after you send se
you, he answer you with RST349. In 8 ye
you heer th is (if you listen ing) then you se
back his signa l report. Twelve yeers af
you sta rt, he gets your report, and sends y
an acknowledgement. Another 4 yeers a
you know he got your reporl. A tot al of
yeers!

On that basis, qso's to Sirius take 32 yee
Procyon 40 yccrs, and Altair 72 yeers. T ha
it- tha t's all there is to work. Fou r 10
plantes. Some dcc-x. H ah! I thinking may
we better having some contest for all sta
on the moon, or all zones on Mars, or so
thing easy.

On the other hand . maybe there is so
way to making radio waves go faster th
speed of lite. Hon. Albert Einstein not thi
ing so. Howsumever, Hon. Scratchi not
sure. I putting on my think-cap and seeil
what I can figyouring out. Don't th rowi
away you r star-chart until you heering frd
me. I

Respectively yours,
H ashafist i Scratc hi I

SUBSCRIBE TODAY

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

@l $5.75 each

@ S11.7S each

@ $20.75 each

I e"clon • checlt /mo"ey orde r fo r $ ..
v e. ruld enh .dd 4 ~ . sa lu t ar
t.4 one v refun d ed If "ot satisfied.

Na me .. . I
I

Add re l' I
I

City _ I
I

St ate Zip Code I
Box·CO I

-------------------------- 1

:INT RATEC
399 Jefferson Do.is Highway
Arlington. Virginia 22202
Ple . ,e ,e"d me pO lh CjJ e paid:

........ ~ S·OeC ' ,

.............. OeC STOR

.............. . 4·0eC ' 1

I-------------------------------~
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III

City' S tate' Zip' _

Address' _

Nam e' _

ELECTRO-VOICE. INC .• Dept. 892G
61 8 Cecil Street, Buchanan, MienlgaR 49107

O Send me complete Information on Electro-Voice
microphones for amateur radio.

e Air Force, the Navy, the Astronauts,
e FAA, most maior airline
lice and fire departme s,
dhams everywhere who've
proved their 2-way communicatio
th noise-canceling microphones
d handsets from Electro-Voice.

Why do they choose E-V?
is the company that pioneere @"J1.
e noise-canceling principle. '"
ctro-Voice set the highest
ndards of reliability, year af

To stop noise right at the s
t a dependable Electro-Voi
ise-canceling microphone

day. It can be the start of
uiet revol ution!



AMATEUR ELECTRONIC SUPPLY SPECIAL SUMMER PRICES
lJul, 1 thru AUlust 31 , 19691

RECONDITIONED HAM EQUIPMENT
* 10 Oa, Free Trial ILDse Dnl, Shippinl CharlesI * 30 Oa, Guarantee * Full Credit Within 6 Months on Hi

Priced Ne. Equipment * EZ Terms-Convenient REV OLVI NGCHARGE Pa,ment Plan * Order Direct from this

Use Handy Coupon - Order Direct from this Ad !
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SX· I IO RKelver 99 HW-I6 NOVice 200 Xcvr
SX·' 15 Recervee 2•• Tra'lscelver 99 AC·2OO AC Sup
SX·tI7 Receiver '99 H\fII -lO (T...o'er) 3.
SX· I<46 Receiver ,.. GP·IIDC$uwly 5 PI.
R-468 Speaker • VHF· I Seneca Il. LA·.QlC Llne.1f
HT-l 2A Xmu ". HP.2) AC Supp ly 3' POLHRO"ICSHT-17 XmU ' 99 ~OO/HP-2) 50 pc-22m Xcvr
HT-41 Linear 175 UT-I AC Supply 2S
HT-<46 Xmu m HD- IS Patch ,. RC'
SR·ISO XCVf 2B9 10-12 5- scope 3' WR·<t9B RF Gen
SR·I60 XC VI' ,••
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<HE
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HQ-170AClVHF 2.. 400 Xcvr

HQ- ISO Rec 23. KNIGHT 410( VFO

HQ-18OC Rec H9 V-44 VFO , 11 jSQ Xcvr (early)

HQ- 180A Rec JJ9 l R-I06 6m XCVI" .. JSO Xcvr (late)

S.200 S4>eaker ,5 V-107 VHF VFO ,. l SOC XCVI

HX-SO Xmu 175 r-ns 6/lcrn Lin 75 Sw· t 17C AC Su

HXl · 1 Linea' 22S L AKESHORE SOO Xcvr
P-400GG Linear 5 89 500C Xcvr

HEATHKIT 117XC AC Sup
GR-64 Receiver S 39 LINEAR SYSTEMS 1+ 117 DC Sup
SB-lOO Rece iver m LSA-l Linear s 3. 22 VFO Adaptor
SB-lOI Receiver H9 500- 1} DC Sup .. VOX-I
XC-22m Cco v. ,5 2SO AC Supply 3' 250 6m Xcve
513A-l00-3 Ceev. ' 5 l50- 12 DC Sup •• TV-2 2m Xverter
MT-I Xmtr 2. 400 Century DC 75
l X-I Xmtr 115 THC
58- 10 SSB Adaptor 7S NATIONAL GP R-9Q Rece lv

HX· l0 Xmtr ,.. NC· lOO Receiver S149 T...PETON E
HX-20 XmU ,,., Ne -lOl Rece iver }l 9 XC·50N(lO- H j
HX-) O 6m XmU 115 NC-lOO-C6 conv. ,.,

TEKT RONIX
HA-20 6m line ar ' 5 VFO-62 l< S45 Scope
HW·IO 6m XCVI '3' NTS-2 Speaker 12

TR"'NSCOHHW·12 75m Xc"., .. XCU· JJl Calib. ,.
S8-I IO 6m XCVf H9 NCX-l Xcvr ,.• SBT·] Xcv,

SB-1l0A Xcvr ,.,5 NCX-S XC Vf JJ9
SBA-) AClSpkr.

58-401 Xmt' 2" NCX·S Mk II 38. UTlC'"
SB-620 ScanalYl er 119 NCXA AC SuWly 75 650 XC Yf /VFO
VF· I VFO ,. VX·SOI q,ern . VFO 125 6501. XCVf /VFO

REVOL VING CHARGE
(SIOO Mlnunum)o

I will pa, ba lance (if an,l

• THIR D

•

C H O ICE

11 " A N n

•'1enclose $. ,

: 0 CO D(20%depo sit)

. Name _

•. Address _

: Cily _

• ••••••••••••
• State l ip •
• 0 Send Latest Ham Catalog. •
•••••••••••••••••••

AM ECO 04 16 AC Soppl, 75 GLOBE/GAl AXYf "RL
C~Con ... t7·II I $l l ss BooSI~ 3' Kln15OO" Xmu 1225
CB-6 ConvaS-lO) 17 Apol lo Linear lb. 58-115 SS8 Xmtr 5.
(N-SO Con"'O +18) ~ COLLINS l SSA VFO ,.,
(N-1 •• 11 4-18 ) ,.,

75A-2 Receiver 1119 Gala.)' 300 Xc..., ,,.,
P V·50 Prump • lSA.·" tser.#60I ) J2S PSA-1OO AC Sup 3•
PS-I AC Supply 8 ]SA·" (sff .I} IS9) 399 G--300 DC Sopply ••CSB Selector bo.. 5 1SA·" ( Set .• n ...) 425 Gala.)' nI Xcvr ,••
TX·86 Tran$mlUet' 29 7SA-" (sef'.l S1621 ....9 Galouy V XCYf 139
TX-{)2 VHF Xmtf 109 Spealo:ef (AI,A2. ...l ) 9 Gal.uy V HI< \I 25.
621 VfO J9 1(M'1-1 XCVI' ... Gala •r V Mk III 279
R-S Rrcelvcr 3. )510·2 t10unt 75 AC-1S AC Supply .5
AZTEC S16f-2 AC Supply 115 AC-4JO AC Supply 7S

876 DC Supply , 25 S16E·2 28,. Supp ly 9S RX-2 Sgecial VFO S9

.1 < MP-I DC Supply "' SC·]5 ~"'er 12
~ I Hodul ator 25

5100 Xmtr , .. R. L. DRAK E F-] )00 cy . f i lief "6100 SSB Xmu 2J9 2A RK elvel' 5159 Rejector •SIS8 Adaptor 109 28 RKelvel' ,.. Rejector AC Supply 4
CENTR"'l ElECT. 2CO COlTlbo 3.
20A (rack mt .) , 5' 2Nl Xmtr •• GQNSET

f'1S. 4 Speakei' 12 Comm I 6m , .•
QT- I Anti-trip • GC-IOS 2m XCVf ,••
BC· ...sa VFO "

TR-) Xcv, 36.
AC·) AC Supply ' 5 2. 6m VFO III 3.

100V Xmtr 3" DC·) DC Supply .. 6m Linear \I 5.
200V Xmtr 199

RV·) Remote VFO "'9 6m linear III 75
CLEGG! TR-... XCVf ' 3' G-SOXevr ,••

SQUIRES-S...NDERS AC·4 AC Supply 75 911A AC Supply 3.
22' er 2m Xcvr SI69 912A DC Supply 3'
M'e' 6m Xc vr ' 5'

Have TR-) _ elecet -
Thin Pair. ,.

'1"rer 6m XCVf •• cal ly A' I. but chassis G-77 Xmu 3.
Thor 6 (RF only ) .. has SOlTle corroSion G-77 A Xmu ••417 AC Sup/ Mod . 75 ".. 6m 12v Conven ei' ,.
418 DC Su p/ Mod . 75 EICO
Zeus VH F Xmtr 289 730 Modulator ,.• H"'LLICRAFTE RS
Interceptor RK . 299 75) sse Xcvr ,,.,

SX-62A ReceiverS t99
Interceptor B a ec. 349 751 AC Supply .. 5X-100 Receiver '3'
AllbiWlder tuner •• ELDICD SX·IO I Mk III Il'
Venus 6m Xrn tr m EE·lA Keyer , 3. 5X-IOIA Rec lB.

•••••••••••••••••••
• To: AMATEUR ELECTRONIC SUPPLY •
• 4828 West Fond du Lac Avenue •
• Milwaukee . Wisconsin S3216 •

• Ship me the following Recondit ionerl ElJI ipmenl: •

' ''.'T •
' CHO' e< •

• SE CON D •

•
C HO IC E •
(I '" A NY )
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Large @ SWAN Stock =Fast Delivery

.­_. ~ ..- ~ ;;:.-- , ..;,.:- r.,
~ -'

GOOD REASONS for buying
your new SWAN from

AES
• TOP TRADES for your lood cJeal1

equ ipment

- STAY·ON·THE·AIR PLAN - Enable.
you to keep your trade- ins until your
new l ear arrives - Lo se no operatine
t ime!

• Pay as li ttle at $5 .00 do wn · balance
on con venient Revo lvin e Charge

- PERSONAL SERVICE from fellow
ham s who unders tand your problems

RAY SEZ: "Why SO much new SWAN in stocl<? " Simple! SWAN makes GREAT _SAME DAY SERVICE on mest Orders
nansceivers and AMATEUR EL ECTRONI C SUPPLY is a GOOD place to do business and Inquiri es from.. ~ur Centrally
with. The demand created by the SWAN and AE S Combination re~ires a huge Located Modem FaCilit ies
inventory of Factory-Fresh equipment to insure prompt delivery. Top Notch Service Department

AMATEUR ELECTRONIC SUPPLY
4828 W. Fond du Lac Ave. ; Milwaukee. Wis. 53216

"I Phone (4 14) 442·4200
STORE HOURS: Mon & Fr i · 9 am t o 9 pm; Tu••• Wed &
Thur. - 9 am to 5:30 pm; Sat • 9 am to 3 pm

U~f!tK at your low Monthly Payment
AFTER JUST ' 5°0 DOWN

(wnal's yoo, dea!')

I will pay balance (il any)

o Revolving Ch a,ge PI",

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue

Milwaukee , Wisconsin 53216

I am interested in the following new equ ipment:

•• • •••••••••••••••
• To: •

• •• •• •• •
: 7"1h:-:a-ve--:th:-e--:fo""7ll:-ow""7in-g""7to:-:t:-'ad""7e-:---;-~;-:-:-=:::--:
• •• •• Ship me the lollowing New Equ ipment. •

• •• •
: I enclose 1 :

• 0 COO (20% deposit) •

: Name :

• Address •

• •• City •

• Stale ZiP :
'1 0 Send Reconditioned Equ ipment Bulletin ••••••••••••••••••

Monthl y
Balance P a yme nt

Up 10 $300 SI O
530001 10 340 1 1

3400110 370 12
370 0 1 10 400 13
400 01 10 430 14
43001 10 460 15
460 01 10 490 te
490 01 10 520 17
520 0 1 10 550 18
5500 0 1 to 580 19
580 0110 810 , 20
810 0 1 10 &40 2 1
640 01 10 870 . 22
87001 10 700 23
70001 10 730, 24
73001 to 760. 25
76001 10 790. 28
790 01 to 850. 28
85001 to 9 10 30
910.01 .to 9 70 32

Cygnet 260 - $425.00

Now ! . • .You can purchase the new
HOvaC/IM c Cygnet Transcerver (shown
above) or illy new SWAN e(JJipment on our
convenient Revo lving Charge Pial. For
e,anple: after a 15.00 down payment.
you can own a Cygnet 10' on IY$14.00

, a mooth.

With our NEW ploo, there are no more
I bu lky payment books' Once a monlh you
. recerve an itemized statement showing
I your exact account balance after the
I sn ail lWll monthly service charge has

been added. Add·on Purchases (of 150.00
or more) are easy. The minimum Initial
RevolvIOg Charge Plan order is lIDO.OO­
Md, of course, subject to credit approval.

See page 110 for New Reader Service August, 1969 • CO • 15



PUTTING THE CENTRAL

ELECTRONICS 100V AND

THE 200V ON 160 METERS
BY KATASH I NOSE,. KH6IJ

Des,red
Mut UGl Coup llnQ

L.

The Conversion
Conversion merely entails winding some

wi re on a fin al coil form and scramble- wind­
ing three slug-tuned for ms which arc then
plugged into holes already provided. T he
entire job can be done in a few hours if you
have a grid dip meter, but even this is un­
necessary if you don' t mind the cut and try
method. T he conversion is actually easier to
perform than to describe.

Circuitry
Refering to fig. I. the 8 me signal and 6-7

mc v.I.o. injection produ ce a first mixer out­
put of 14-1 3 mc which is then converted to
1500-2500 kc output with 15.5 mc crystal
injection. The output is amplified by a driver
before application to the broadband final
amplifie r.

L.

The Final Tank Coil
When the original conversion was perfor­

med some 12 years ago Central Electronics
had not yet released conversion dat a and
therefore the author had to feel his way
around. The low level stages gave no trouble,
as they could be scaled up fro m studying the

high frequency coils. However, the fi nal

,,
• ••, h,,

ell"Cu,t i L1
CoPOt, fy*

Fig. 2-0riginol method of broadcasting the
final ampl ifier coil in the CEIOOV and CE200V.

OJ

T liE central Electronics CE JOOV s.s.b.
transmitter is no longer in production but still
is ava ilable at a reasonable price considering
its versatili ty. You have a choice of a .m.,
u.s.b., I.s.b., p.m. f.s.k., c.w. fro m 10 through
80 meters with no tun ing except for v.f.o,
knob and ba ndswitch. In fact there are no
tuning knobs. Unfortuna tely, the set was too
far ahead of its time and was a casualty in the
"battle of p.e.p.'s" , wh ich is what sells a set
these days.

With the liberalized ruling for 160 meter
opera tion (one kilowatt in certain areas).
manufacturers have one more headache to
conte nd with as the demand for this band
increases. Fortu nat ely, fo r IOOV and 200V
owners, th is fine transmitter has provision
for an "X" band (you install whatever band
you want , MARS, CAP. etc.) and no "cutti ng
into" or reworking is necessary. If anything,
the addi tion of the extra band enhances the
value of the t ransmitter si nce the "X" band
position normally is left blank both dialwise
and coil-socke t wise.

' 4207 Huanui St., Honolulu, Hawaii 96816.

Fig . l -Block diagram of the conversion pro­
cess f or 160 meter operation of the Central Elec­

tronics 1OOV and 200V.
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tom end. The 15 mc slug form uses single slug
and any conventional} orm is sati sfactory.

s L, L, s

~o :
>of M : Po

IAl

• •

::'
i , 0L, ,

'Of Mfa, ~ " '< : (Bl

0 TOD ',\, n rj' " g

Fig. 3 (A)-Crystal os cillator coil for 160 meters .
The coil is constructed with the link IL.) an tap
and the coil is peaked with the slug at the bottom
of the L1 winding. (8) Second mixer coil con­
struction data . Two slugs are required, one at
each end. (e) Driver coil for 160 meter opera­
tion. All capacitor values are in mmf. Letters S
and F indicate start and finish of the windings.

lel

•

"

To,
W," d ,ng

,
" 6

L, 0
0

a"
" ; ",8 2

10 ' , F'
Q• ,8

Crystal Oscillator for First Mixer Injector
The crystal oscillator is the easiest to work

with and so should be tackled first. The exact
frequency is immaterial since the dial is un­
calibrated anyway and you will have to cali­
brate it . The idea is to heterodyne the J4-13
mc output from the first mixer with a 15 me
signal to produce 1500-2500 kc output (if a
15,500 kc crystal happens to be chosen).

Unplug the coil set marked "crystal oscil­
lator," unscrew the two Phillip screws and re­
move the aluminum cover. You will see a hole
where the "X" ba nd co il should go.

Referring to fi g, 3(A), wind L , which is 21
turns of # 22 enameled wire on a slug tuned
form . Pad with a 50 mmf (or nearest avail­
able) mica capacitor. Before install ing the
coil , check the resonant frequency with a grid
dip oscillato r by coupling to L2 which is
merely a two turn output link of # 28 wire.

Second Mixer Coil
Similarly, expose the second m ixer coil set.

This one is a little tricky since the "X" band
and 80 meter coils are hooked up alike but
the higher frequenc y coils have their leads
reversed as will become obvious when com­
paring the coils as they are installed and the
manual. The coil prongs are numbered and
should correspond to the start and finish as
indicated in the drawing.

patented "broad-ba nd" coil was a secret de­
vice and I could not duplicate it and small
wonder as will be seen later.

Referring to fi g. 2, the primary co ils L ,
and L e resonate at the high frequency end of
the desired passband . Part of secondary LJ
and L I is bifilia r wound with the primary.
T he bifiliar winding bas a distributed capac­
ity between the wires. Th is ca pacity appears
as a series resonant circuit with L I at the low
freq uency end of the desired passband . By
cont rolling the size of the bifiliar winding
and the mutu al coupling between L, and L,
it is possi ble to show a n essentially constant
load to the amplifie r plate across the desired
ba ndpass assuming of coarse that a proper
load is placed across the output.

The coils have a brass shim stock material
between prima ry and secondary and there is
no final tuning tank capacitor. Central Elec­
tronics said of their coi l in a correspondence,
"Although the coils appear simple to wind,
the winding is not the problem-it is to make
them work at proper efficiency and to have
th e req uired band-pass characteristic. Even
with all our experience, we could get only a
50% yield." We hams don't appreciate the
effort of some manufacturers and their pro­
duct ion problems.

Materials Needed

Two double slug paper coil forms, a fi nal
tank coil form, a 15 mc fundamental crystal
in a T ype HC6 or FA9 holder and # 36, # 28,
and #22 magnet wire is required. In addition,
six m ica or ceramic fixed padding capacitors
and I watt loading resistors are required. The
exact value is not critical for these padding
capacitors since they will be resonated by
adjusting th e slugs as indicated by a grid dip
meter. Study the high frequency coil forms of
the 100V or 200V and get the nearest physi­
cal size available. "Loop-stick" forms used for
replacement in BC sets are satisfactory with
the addition of another slug through the bot-

The Ham-Style Final Tank

Forget about broadbanding the final tank,
If you are interested in covering both seg­
ments of the band there is no alternative but
to use a tun ing capacitor for which there is
no room in th e coil compartment. But, if you
don't mind sticking to one segment or wind­
ing two sepa rate fi nal tank coils and plugging
in th e proper one, th en th is is the art icle for
you .

See page 110 for New Reade r Se rvice Au gu st, 1969 • CO • 17



Fig. 4 (A)-Coil form for the fina l tonk is mode
f rom lucile tubing with pins adapted from a stan­
dard a .c. plug. The lucile parts are cemented
toge ther. (B) Schematic of the co il. Ca pacito r C"
the podde r, is 50 mmf at 6 kv. Capacitor C, is
0 .00 1 mf 6 kv. The assembly, shown in (C), is

described in the text .

Unless you have faci lities to wind "honey­
comb" coi ls, forget about the fancy winding
job on the factory coils. Mcrely scramble­
wind the wire by hand, si mulating honey­
com b style as much as possible to reduce dis­
tributed capacity. Alternately, take turns off
the inside of a standard pie-wound r.f. choke
and resonate with a grid dip meter. However,
let me assure you that the pregnant looking
coils work just as well as any old time radio
serviceman who has had to handwind i.f. coils
in an emergency, will tell you.

Steal some "gunk" fro m the other coils
and melt with a solderi ng iron to hold things
in place. Usc the grid dip meter to get "within
the ball park."

Driver Plate And Final Grid Coils
The driver plate and final grid coils are

wound in the same manner as the second
mixer coils. Refer to fi g. 3(C) for further data.

Final Amplifier Plate Coil
Coil forms are no longer available from

thc manufacturer. The prongs are the same as
those from a standard a.c. plug. Construct
the form out of lucite tubing as shown in
fi g. 4 duplicating the dimensions of the other
final coils. The prongs can either be made
from copper sheets or from a standa rd a.e.
plug.

Looking at the bottom of the coil with the
top pin facing left. the spade pin nearest to
you is the " B plus" and the spade pin away

,.
<,

r , '" )( Band
,-- \ Sod e t
\.;; r-...'

~~ ~=-15

TO"""J,.
T T

PIU9 ­
Ou tl , t
Couple

Fig. 5-Circuit of the plug-in output couple rs
showing the R·C decoupling network added for
160 meter operation in the ..x u bond position.
O n the 1OOY two 15 ohm resistors and two 0.0 1
mf capacitors ore used. On the 200V a single

capacitor and resistor is used.

from you is the antenna output pin. Double
check your set however, by checking conti­
nuity from coaxial output to the socket, and
from the B plus lead to the other spade pin.
The anchor pin at the top is the plate lead .

Starting from the top pin as an anchor,
close-space wind about 125 turns of # 24
wire, or as much as the coil form will take.
Install a Centralab Type 858 transmitt ing
ceramic capacitor of about 75 to 100 mmf
capacity. Place this capacitor inside the coil
form since there is no room elsew here in the
coil compartment. Check the resonant fre­
quency with a grid d ip meter before adding
the secondary winding.

The output link should be wound wi th well
insulated wire, preferably glass or Teflon in­
sulation since it will have to isolate the d.c.
from the output. A Centralab 0060 series
6000 volt 1000 or 1500 mf capacitor should
be anchored to the spade pin and a 15 turn
output link be wound and terminated at the
other spade pin .

Use the oscilloscope output indica tor and
tune the various stages for maximum output.
In the 200V (not 100V), the dial scale will
not be illuminated unless a jumper is installed
on r.f. bandswitch section I F (nearest the
front panel) from the white-bl ack-yellow
lead to the unused lug on the wafer.

Add itional bypassing and decoupling of
the B-plus supply was recommended in a
flier from Centra l Electronics just before it
went out of production. The aut hor has not
had a chance to try th is addit ional bypassing
but it is shown in fig. 5. •

I'---1 C,

L, f'P.'
C•

'-+-'
B+

181

Plat,o

./ Luelt,

CAl --Q-/-::::~0..'

Suffering from TXI? Read Q & A on page 78.
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HY·GAIN ELE CTRONICS CORPORATION

P.O. Box 868-2
lincoln, Nebraska 68501 AC~

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

And it's th ere at a price all the others are
chargi ng for half of what yo u get in thi s
antenna.

And that's the real beauty of it.

ELECTRICAL
• Nominal 52 ohm impedance- no special

matching device needed.
• Widest bandwidth, highest power handling

- Vs. - heat drift ratio available.
• Lowest V5WR in any mobile avai lable.

MECHANICAL
• Turn-over mast is hefty ~~ dia. solid rod of

highly polished neat- treated aluminum.
• All connections are standard %-24 thread.
• Mast folds over. swivels. and turns over.

You can mount it on bumper deck. In addt­
tion. this flexibility makes it easy and
simple to change coils .

• Coil and tip rods are a one-piece assembly.
Coil d iameters are constant, only lengths
change.

• Shake-proot sleeve cl utch facilita tes qu ick
band changeover and told over for ga raging .

Looks aren't
everything.

This new Ham Cat may be the best looking
ham mobile antenna you've ever seen. but
that's just the half of it.

After all. beauty is as beauty does. and this
one does it better than any other ham antenna
yo u can buy.

First of all . it's got a shake-proof sleeve
clutch that folds over when you want to
garage it.

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

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

We've also done away with the old-fashioned
plastic shrink tubinq and sealed the light­
weight precision-wound coils in an indes­
truct ib le epoxy-fiberglass sleeve. (Which is a
disti nctive white that' ll add to the beauty of
your car.) And , al! fi ttings are heavy chrome­
plated brass.

The new Ham Cat combines higher Q with
wider bandwidth performance, without using
a lossy-heat generating coil like the others
use. So it not only looks beyond your wildest
dreams. it works beyond them. too.

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

The Ham Cat mobile ham antenna is at your

~am
car

MOBILE HAM
ANTENNA
FROM HV-GAIN

• TH E MOST ADVANCED ANTENNAS UNDER THE SUN

See page 110 for New Reader Service August, 1969 • CQ • 19



R~u£U ~ flu>,
1968 CQ World Wide DX (C.W.) Contest

BY FRANK ANZALONE.* WIWY

TOP SCORES

1.8 me
DLl CF 2.235
OMI IQ 2. 185
DL9KR A 2.112
OKIAWQ 1.984
OKIATP 1.904
OK2ZU 1.824

7 me
LZtKPG 159.964
SM5BPJ 131 .394
W2LXK 106.526
LZI KSF 101 .008
W5WZQ 9 1.504
W3FU 89.094

3 .S me
O~I I BY 43.560
DJ3 KR 42.070
UQ2KAY 41.706
G3VWK 35.3 16
WI SWX 35.309
Wnl EL 29.445

SINGLE OPERATOR

ALL BAND
KV4FZ 1,947".56 IJ \ M O 1,035,188
ZD8J 1.709.955 W3GHF 1.024, 125
YV5ANT 1.437.588 OM30M 1.016.644
ZLlAJU t.096.779 W4YH D 997.548
JAI AEA 1.043.1 00 9J2MX 994.224

SINGLE BAND
28 me

K IJGD 158.5 IO
ZE3JJ 145.340
HZ IAB 132.390
W8VSK 131 .733
VEITG 122.018
W3MFJ 102.742

21 me
C R6GO 530.550
PY2S0 479.385
K IF NA/

KG6 380.064
DUI UP 353.248
G3HCT 240.468
SM 3VE 2 14.024

14 me
I'H OO 7·17..UO
W4AX E 396.4 t 4
K4PHY/

YV5 296.429
K2KUR 253.450
ZL4BO 234.252
VK2A PK 230.103

MULTI-OPERATOR
SINGLE TRANSMITTER

O I.~KF 1,969.830 DJ2BW /
K t DlR t.729.408 LX 1.526.328
9F3 USA 1.599.754 UA~KFG 1.321.650

W2PCJ 1.260.480

MULTI-OPERATOR
MULTI-TRANSMITTER

I'J~CC 8 .2 58,78 7 W4ETO 3.435.939
W31\1SK 4.560.038 W4BVV 3.209.518
OIl2AM ....4,118,688 W3GM 2.982.650

· Chairman. Contest Committee.-

Don Wallace, W6AM and his son Bill , W6TCG
talk ing over the results of the c.w, weekend .
Just once we would like to see Don and Bill ge t a
crew together and have W 6 AM join the ranks of

the multi " Big Guns." How about it Don?

T ilEc.w. section of this year's contest (Nov­
ember 19 68) was not as we had hoped it would
be. With the 4% increase in the phone re­
turns we thought we would surelv break 3000

•

logs for the whole contest this year.
However this was not the case. The in­

crease made by the phone boys was offset by
almost an equal decline in the c.w. returns. So
we ended up with almost the same figure.
2914 logs. only 3 more than in 1967 .

I was almost positive that the c.w. decline
was due to a lack of entries from the US. how­
ever it turned out that the decline was from
overseas. mostel y the European area. Our
boys more then held their own with a slight
increase over last year.

My topic was going to be "frequency cut­
backs cut down c.w. activity." So with egg in
my face I'm left without an alibi. Could be
the east coast dock strick last winter which

20 • CO • Au gust, 1969 See page 110 for New Reader Service
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held up all foreign surface mail might have
lost some logs. Many were received very
late and in very poor condi tion.

We could certainly usc more activity out of
the Carribbea n /Cen tra l Amer ica, South
America, Afr ica and Oceania areas. Even the
W3AA and W6RR awards failed to turn on
these guys.

And how do you account for the big turn­
ou t of VE6's in the phone contest but not a
single one on c.w.? Guess the boys have for­
gotten the code and gone to "yakking."

However I still insist that the freq uency
cut-backs, that we nt into effect the day before
the contest, had a marked effect on the par­
ticipat ion of the US hams. Many of the old
sta ndbys informed me not to expect them in
this yea r's c.w. affair; a ra the r drastic way to
show their disapproval, but understandable.
The lower activity on the lower 25 kc of the
effected bands was quite evident. I would
still like to know how the "powers that be"
arrived at November 22nd as the effective
date when these restrictions went into effect.

So much for that, now down to some actual
details. The T rophy winners, Top scores and
other lists tell their ow n story. You will note
the Herb Schoen bohm, KV4FZ is the all
band winner. Herb reversed his position in
the phone contest and topped the Ascension
Island competition, th is in spite of the lower
QSO point handicap fo r W /K contacts. So
John Beck. ZD8J last year's champ had to be
satisfied with the runner-up spot because he
could not match KV4FZ's output on the
lower frequencies.

It was decided not to present the W3AA
award for the Caribbean/C.A. area due to

lU6FA, the 14 me winner for Argentina. Basilio
should really teo r the bond wide open with such
on impressive looking rig, but he did not put in a

full week-end.
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a lack of eligible entries. T his award, and the
African too. is only available to permanent
residents of these areas. And its a contest
policy that only aile award may be won by
the same sta tion.

I'm sure you will recognize PY400, the
single band winner. T alrna was also the sin­
gle band winner back in 1962, and all band
winner in 1964.

And W3GRF needs no introduction,
Lenny won the first USA award in 1964, and
can always be foun d in the Top Ten.

The European winner Bob Snyder, LA!\-

PLAQUE & TROPHY WINNERS

Single Operator, Single Band
World- Nort h Jersey OX Association,
Earl Lucas, W2JT Memorial Trophy. Won
by Talrna D'Angelo Drummond, PY40D.

Sing le Ope rato r, All Band
World - La rry LeKashman, W910P Tro­
phy Won by Herb Schocnbohn, KV4FZ.

.S.A.- Frankford Radio Club Trophy
Won by Leonard Chcrtok, W3GR F.
Eu rope - W3MSK operators' Trophy.
Won by Robert ~1. Snyder. LAI\AD.
Afr ica - Gordon Marshall, W6RR Plaque
Won by D. J . Andrews, 9J2MX.

Multi-operator, Sing le Transmitter
World-Dr. An thony Susen, W3AOH
T rophy. Won by Station DLI\K F. (Oprs.
DJ3UL. DJ 4FZ. DJ6T N, DJ7SW, DLI­
FL, DLl G N , D L2Zn

Mu lt-ope rato r, Mu lti Transmitt e r
World-Hazard Reeves, K2GL T rophy
Won by Station OH2A~1. (Oprs, OH2­
BBM. 2BBR. 2BC, 2BCZ, 2BH, 2BQ,
2BS, 2KH, 2QV, 2SB)

Contest Expedition
World- Donald Miller, W9W V, Dr.
Harold Mcgibow Memorial. Won by Karl
Kozlik, VK2BKM I LH .

SPECIAL CQ PLAQUE

World Champions
Multi-operator, Multi Transm itter

Station PJ llCC. (Oprs. K IANV, K3NpV,
WIBDG , WIBIH, WI EOB, WIFJJ, WI­
TX, W2ADE, W3ML, W4GF, W4KFC ,
W4Zl\I , W6RR)

Club Award
Potomac Valley Radio Club
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AD wi ll be remembered for his opera tion as
W~GTA I 8F4 two years ago. Th is makes it
a double for LA~AD th is year, Bob having
also won the phone section.

Returns from Africa hardly justified the
award donated by Gordon Marshall, W6RR,
but 9J2MX's score did make the Top Ten,
so Mr. Andrews has got himself a Plaque. We
hope th is will sti mula te some Afric an
ac t ivity.

Over in the multi divisions the DL boys
made a clean sweep in the single transmitter
section, having also won the phone contest.

The "Big Guns" sure put on a show. The
PJ~CC expedition by members of the Poto­
mac Valley and Connecticut Wireless clubs.
maintained their championship. The W3MSK
crew will have to wait another year before
they are eligible for the Trophy, so the Cup
goes to the boys of the OH·DX·Ring. This is
the fi rst time that OH2AM has won the C.W.
Trophy, altho ugh they do dominate the phone
contest.

The Committee and its donor Don Miller

The DJ2BW contest operation from Luxembourg.
The crew at the entrance to the shock (?) L. 10 R.
-Dll KS, Dl8Ml, DJ28W & DJ7UK. The operct.
ing position, set-up in the wash room with DJ2BW
and DJ6RX at the controls of the water cooled

•rag.
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arc awarding the Contest Expedition Trophy
to Karl Kozlik for his exceptional opera tion
as VK2BKM/LH, making rare Lord Howe
avai lable to over 1000 contacts.

The CQ Club Award goes to the Potomac
Valley gang again. The Frankford boys made
a valiant effort and actually bea t the PVRC
in single operator scores total, but the big
PVRC multi scores killed them .

The Northern Cal. Club finally topped the
Southern Cal. group by a narrow margin.
Mostly due to a concentrated effo rt in the
multi-operator division.

Among the foreign clu bs its still the Rhein­
Ruhr DX group at the top of the list , al­
though the expected increase over last year
did not materialize. Many of the clubs that
have been in contention in the past few years,
have fallen by the wayside.

The list of club scores is somewhat cur­
tailed because only clubs with three or more
entries are being listed. So if you want to see
your club listed you had better get after your
members to send in their logs.

The highest score on a single band was
again produced on 20 but 2nd and 3rd high­
est were made on 15 with C R6GO breaking
the record on that band and PY2S0 making
her usual excellent showing. Sonia said that
Jose's (the OM) sandwiches arc improving
so we can expect her back in the next one.

That's a new USA record on 20 for W4­
AX E, nice going Jim. It was WA4PXP at the
key, and with 6 clements at 127 feet, he had
a lot going for him.

No new world records were set on the
lower frequency bands but W ISWX did set a
new USA record on 80.

The Czechs again dominated the Top Band
although they did not take top honors. If you
look over the band by band breakdow n you
wi ll note that the multi sta tions ran up nice
totals on 160, especially OH2AM and PJ~CC, I

the later giving a new country to man y a top
bander.

Once again we were given a valuable assist
by some of the European organiza tions. The
Central Radio Club of Chechoslovakia sent
all their logs in neat packages, sorted by bands
and categories, with scoring correct ions made
by Karel Krbec, OK IANK and Milos Pro­
stecky, OKI MP. The Rhein-Ruhr ent ries
were handled by Gerhard Schnautz, DJ 1QP
and the DM entries were similarly treated by
Klaus Voight, D1\I 2AT L. And T. Jokiel SP­
5GH took care of the PZK logs.

[Continued on page 98)
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W86NWK .. 22 .630 125 21 41
W6HJ .. 12.886 78 23 33
WA6JA.N " 911 20 8 9
WA6BVY " 559 16 7 6
W6CS 14 44.361 169 35 58
W6CYV .. 27.156101 31 62
K6J8 .. 24.850 120 27 43
K6EIV 7 26.016 178 23 30
K6AO .. 21. 147 140 24 33
W60Q 3.5 • •624 S-4 15 19
W61n 1.8 99 1 6 5
WB6NRK .. 42 12 4 3

W7lR A 665.022 639 117 249
W7M B .. 261.408 410 92 J32
WIAYV .. 252 .333 436 85 122
W7CNM .. 88.426 181 74 105
WA1BOA .. 35.769221 47 84
K7CHT .. 22.638 122 27 39
W7IV .. 126 7 7 7
W1DI 28 49.280 217 21 53
W7CRT .. 29 .648 165 24 44
W7VY 14 165.188 462 37 85
W7R QN .. 100.225363 31 64
W70V .. 79.674275 34 64
WAIIUQ .. 17.380121 22 33
W1JlU 1 2.424 41 12 12

TOP U.S.A. SCORES

Single Operator
All lIand W3CHF 1,024,125
28 me K IJ G D 158,5 10
2 1 me W IMDO 171 ,796
14 me W4AX E 396,4 14
7 me W 2LXK " 106,526

3.5 me W ISWX 35,309
1.8 me W III II 1,044

Mu lti Operator
Single T rans. .. K I DI R 1,729,408
Multi T rans W 3MSK .4 ,560,038

SP5AUY, the young 21 me winner fo r Poland. Ja c k
finds our co nte st "very interesting" and being a
young fellow, ha s ma ny more to look forward too.

97 194
95 J69
71 125
49 R5
28 52
30 66

9 8
20 28

5 5
29 72
29 6J
26 50
33 83
34 76
34 78
31 81

.W. Results

W3CI .. 219. 480 320 84 152
W3GRS .. 18 l.412 293 69 143
K38NS .. 172,115 415 46 99
WA3EPB .. 136.374 253 69 122
W3WJO .. 119.127 261 51 108
W3EVW .. 75.831 112 59 98
W3JET .. 52.s.tO 126 58 90
W3KA .. 48.342 166 30 64
W3EQA .. 39.270 130 39 66
W3GHD " 35 ,020 128 43 60
WA3KOS .. 33, 120 10 1 46 14
w 3CGS .. 33 .110 11 2 38 57
W3BGN .. 30.377 182 38 68
W3tMI .. 26 .312 102 39 49
W3CBF .. 20.999 86 24 59
W) HVM .. 11.136 85 29 43

85 179 W3PN .. 11.072 58 22 42
12 133IW3G' U .. 3.027 45 22 27
68 132

1
W3AXW .. 2.318 30 19 19

49 86 W3QOR .. 2. 145 20 19 20
44 77 1W3MFJ 28102,742 375 27 67
23 54 , K3HPG " 54.782 218 26 60
34 49 W3QOl .. 53.320 213 26 60
9 17 Wo\ JHMM " 6,993 59 12 25

28 82 WA3FYJ .. 6 .380 56 11 27 WB6HGU/6
28 74 WI.3GUL 14 87.042 330 30 59 .. 501,722 597 110 189
18 24 W] PIW .. 78 .600 280 32 68 W6CYX .. 414,580 556 118 187
32 84 W3EAN .. 13.668 92 17 34 W6QY .. 357.455 S09 96 149
9 16 W3M Q .. 7.938 54 17 32 W6EJJ .. 333.676 491 92 146

25 69 W3YCI " 4.343 40 18 25 K6KA .. 287,401 461 9S 136
11 30 W3FU 7 89.O'M 325 29 64 1WA6EPQ .. 252.348 427 12 132
5 1 W] NR ,. 32.777 156 20 53 W6TZO .. 251,328 379 95 142

18 49 W3FHR 3.5 243 10 4 5 WAGTQK .. 248.144 424 81 127
6 12 W6NKR .. 203.904 300 101 135

WCYHD 991.548 890 116 272 1K6DR .. 201.388 353 89 no
SA 195 K411 531.434 585 103 216

1

W6B IP .. 192 ,378384 791 25
92208 K4TH A .. 490 .468 522 96 218 W6ERS .. 184.008 278 95151
93 189 W4 KXV .. 330 8RO 5'1 761 44 . W6AM .. 177.508310 73121
68165 K4E1 .. 29 5.708 440 80156 ' W6CY .. 156946 283 75 U9
81 143 W4SYl .. 273 .585 32 1 99206 K6MG .. 126.192 295 65 97
87 179 W4ZSH .. 228 9QO 365 671 47 W611'U •• 106 .197 222 81 98
781 38 W4 DM .. 197 .JR4 132 681 40 w6NEX .. 102,630 21 2 68 97
81 J55 W4T MR .. J8 5.84 0 334 701 32 W6EJ .. 8S.517 21 2 59 84
73 J4 2 W4 MYA .. 143 027 J? 3 491 0 C> w6JKR .. 68.425164 67 94
69150 W6HQN.!4 " 128 .520 320 761 28 K6EV .. 67 .968 169 59 85
621 32 K4CFB .. 79 ,350 J81 51 · 99 WB6UDC " 50 .082173 45 57
67 123 WOYV A, /4 " 66 750 194 48 77 W6VK .. 36 ,816 121 54 64
53 t 07 W40MW .. 60 ,240185 42 78 W6Cl M " 34.560 122 50 Sit
58 102 W' RNl .. 59 535 164 38 67 W6HOC .. 32.549 95 54 67
54 102 K5FSf/ 4 " 45,577 140 42 17 K6AUC .. 20 .536 J07 29 39
37 83 W4WBC .. 39 .7801 27 50 67 K6TIX .. 16.920 19 45 45
48 77 i W4WSF .. 31.584)) 4 34 6? W6BIL .. 15.225 67 41 46
43 86 K4TS I .. 26 418 87 48 71 w6GBY •• 10.332 60 30 33 KllND/B A 517.292581 100216
48 8 J W4GHV " 20 ,66J 81 37 60 W60l .. 7.252 66 J2 25 KllHl U A 500.956 619 93185
42 77 W4 1(MS " J3 5' 7 58 35 46 W6BVB .. 3.984 32 25 23 W8YGR .. 60 .996 139 56 100
38 78 K4RDU " 8 .892 54 20 37 W6EJA " 1.850 27 J2 J3 WA81GC .. 41.148 U 6 58 69
31 63 WB4IRD " 8.8 32 57 31 38 WA6IQM " 1.612 18 15 16 w8KIO .. 39 .982 135 33 69
29 61 W4f l .. 5 814 41 20 3 1 W61SQ 28 34 .254181 25 41 W8DQl .. 23.256 102 30 46
37 57 WB4KGJ " 4 4 16 34 18 2R W6DCC .. 18.753 U8 24 33 WA8GGN .. 18.172 70 31 37
37 47 1W4FCJ .. 4 .370 32 20 26 K6YFV .. 555 14 7 8 MlBVF .. 14 .200 70 28 U
26 45 WN41HK " 400 25 6 ? WA6rVH 21 150.176491 32 72 W8SS .. 12.529 69 30 37
23 33 W40 VJ 28 911 406 339 28 71 W6UI .. 92 .610355 28 62 W8BQV .. 8 .881 52 21 38
28 49 WB4EPJ .. 586313 234 26 61 1(6YRO .. 83 .640348 27 58 WA800Y " 7 .257 46 25 34
23 30 W41-1 0 S .. 34 O'U 156 23 511 K6E RT .. 8J.792281 28 68 K80 YG .. 6.664 49 17 32
II 21 1 W4 0RK " 20.4961 28 J9 37 W6TCQ .. 71 .544 246 26 62 W8B QVI 8 " 1.457 18 15 16
17 30 W4F1 1 21 J1 3 14'i 400 21 68
14 24 W4AXE U 396 414 836 39 123

7 8 W41-1 '-! .. 131 61? 400 n fl4
27 67 ' W4 SNU .. 104 .333 367 29 72
25 611W42CY .. 101.898 3'1 33 78
23 54 W4l:'RO .. 59 IR6 ?OO 30 71
18 40 W4BYB 7 75.576 286 26 68
16 39 11C4 'X 3 ,5 36 3 2 2
29 76

1
WA4SGF 1.8 144 12 6 6

28 76
37 100 WSGO " 474 .6~1 578
32 79 1 1(~ ROC " 377 . 'on 502
33 74 W5BUK " J30 ,536 243
19 40 IW5WMU .. 67 .938 186
20 35 K50 Gr .. 2t.J?0 92
J4 25 W5EU .. 18.136 66
25 73 W5MSG " 408 9
16 44 Wl 5U1 1 28 12.288 94
18 47 W50NQ" 140 6
15 25 WSEOT 21 115.94~ 435

6 11 WA 5N UK .. 51. 570 205
WINOT/ 5 " 31.3q,Q 1115

F A L OU 125953 111 264 W5KC 14 95.584 289
W "9~ 552 938 10520:;9 w r;OB S .. 91 .410294

rw .. 727 .6M n o 109 257 W5l l B .. 90 .160 ?91
PG .. 708.180883 89201 W5WlQ 7 91,S04 284
N .. 56 '1.1 76 730 86 1R I
0 /3 " 529.064 556 104 22 4 K6N" A 613 632 782 100 172

.. 406 .380 539 85 175 K4BVD/6" 609.939 702 109 194

GE
JD
Xl
Il
BlV
OK
11
HM
l

V
UG
xx

PR

A 715.356 872
A 510.300 661
" 4 74 .324 589
.. 345.7 72 506
.. 226 .464 342
.. 224.S0 4 296
.. 208.008 339
.. 203.196 308
. . 1904 90 314
.. 173 .667 280
.. 160.224 288
.. 129.390 240
.. 107 .200 226
.. 87.04020 1
.. 84.084 J90

OW .. 79 .440223
AOU .. 59 125 166
RNl .. 54 .696158
NB " 50 .568 135
VW .. 50.218 145
F'Y " 50 .112 150
IS . . 37 .318134
KR .. 30.330 118
J .. 17.578 68
8 .. J6 044 69

EA .. 14.91 0 73
H1 •. 8 .288 56

M .. 5 470 74
R .. 4.399 43

BCK" 2,944 33
KH .. 2.809 45

.. 2.546 29
IW2 .. 544 11

OJD 28 86.292 316
~D .. 55 ,642225
JH .. 40.11 71 83
KJ .. J9 .082115
EP " 17.0501 09
UC 21 130 410 423
o .. 9t .6 ' 4 3?6
R 14 253.4SO 646

~
.. 99 678 314

P .. 58 .74 3 J88
W .. 13 629 80
UP " J2.815 85

IP8" 5.382 51
K 7 106.526 374
T .. 15.740 90
El 3.5 29 445 172
T .. 8.880 82
S 1.8 646 19

I NGLE O P E R AT OR

NORTH AMERI CA
Unitt'd Statt'f,

IFM U A U9.068 618
EZD .. 201.720 336
wy .. 142.800 253
MS .. 63 .180164

AX "53,36 1 149
lI WD .. 25 .795 11 7
Dxe .. 23.82 1 98
AWE •• 2 .574 33
CD 28 158.510 520
WI .. tJ 3.9 34 384

CNU .. 6 .636 56
DO 21 171.796 S05

PU 14 1.400 2J
AI 7 81.116 300
U .. 15.41 6 J34
MH " 264 8

WI 3.5 35.309 188
1.8 1.044 24

,..m ber grou ps after call
rters denote the toncwmg :
)ind (A.a ll); Final Sco re:
umber of QSOs; Zones a nd
untr ies. Certifica te wm,
rs are listed in bold face.
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HPlAC
HPI 8R

VE7SY A 818.350 980 11 8 207
VE7EH .. 245.323 708 73 94
VE71Q .. 60 .800 339 4 1 39
VE7 1G/ 7 28 80.730 501 26 43
VE7l8 21 134 .504 693 30 56
VE7HQ ,. 2.489 45 9 10
VE70C 14 4 050 66 13 14
VUBDJ 3.5 14,472184 17 19

M ellic'o
XE~GEN A 684 200 1402 86 134

(Operator W6GEN)
XU'lUS .. 2119 1163 130948 59

~ O pe rl to r K4FW)
XE2AAG 21 21.936 198 19 29

P a na m a
21 19160 218
14 20 .100 116

P uer to R ico

Karl Kozlik. operating VK2BKM / l H where he made
over 1000 co ntacts f ro m ra re lo rd Howe a nd
mode many DXe rs happy with a new one. And which

earned him the Conte st Expedition award .

24 • CO • August, 1969

KY4AM 14 54.352 254 30 56

73119
18 31

lE8JN
lE3JO
l E3JJ
lEl8F
lE2KY
2E5JJ

ZSSIA
l S2RM
ZS6AJ O
l SIACO
lS 2HI
l S10

l05X
l 05M

A sia t ic
UA9WS A 474 012 744
UA9MR A 337.246 605
UA9MK .. 62.322 248
UA9GC .. 35 .1401 02
UA9HM .. 27.219 163
UA9PP "22,572 85
UV9DB .. 14.063 102
UA9NJ .. 12 .838 108
UA9CT .. 12.617 116
UA9DC .. 12.243 77 1
UA9 MQ .. 6 ,864 72 2: )
UW9WB 28 71 ,198 266
UA9TT .. 21.689 182
UA9YlG .. 11 .424 112
UA9UG 21 59 .540 441 21
UA9WJ .. 31. 78 1 189 11
UA9AB .. 5. 474 47 11
UA900 14 68.890 323 2!
UA9UY " 45.771 26 3 21
UA9AN .. 8 ,697 83 14
UA9NO .. 8 .505 86 II]
UA9X N " 8 .277 104
UA90S " 5.940 72 1
UA9MY .. 1.056 28
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S ing le Ope.ater -All Band

c tron
OSO's Zones Countries

1.8 3.5 7 14 21 2 8 1.8 3.5 7
"

2 1 28 1.8 3.5 7 14 21 28

f,l 4F 2 55 242 464 179 515 4 6 2 7 II 20 32 2 1 16 7 34 42 60 45 41
p8J 60 168 624 516 " 4 8 19 33 29 19 8 37 70 69 41
" 5AN T I 54 330 682 4 8 3 28 5 I 5 13 30 22 12 I 5 27 60 51 34
p.... lA JU 24 60 332 4 6 7 41 2 8 12 34 30 25 6 12 68 5 6 40

l AEA 36 165 4 57 40 9 195 12 22 30 20 2 \ 12 40 60 4 0 28
¢ AD 64 9 4 438 222 4 39 10 14 25 22 23 34 37 53 4 7 43

3GRF 4 4 6 175 222 276 230 3 II 19 27 30 2\ 3 19 49 69 69 es
3 0 M 9 254 362 500 225 105 2 7 19 28 25 22 4 35 53 73 57 35

4 YHO 6 4 7 III 183 291 252 5 9 19 30 29 24 6 22 50 70 64 60
2 M. 49 459 4 30 347 II 32 23 23 16 62 50 4 7

Multi-Operator -SinQle Transmitter

¢"' 327 573 513 629 287 9 29 28 30 32 35 71 67 64 65
DI R 96 265 334 323 245 17 26 35 30 28 35 69 88 75 69
3US A 2 7 128 51 4 435 495 8 10 30 29 27 13 30 64 67 60
ZBw/Lx 323 392 336 454 332 10 19 29 26 28 40 57 76 52 50

P.0 KFG 53 199 599 598 245 9 23 32 25 21 10 38 6 5 49 25
2PCJ 92 216 29 1 272 213 II 2 2 31 24 26 33 60 76 62 59

•
Multi · Operator - Multi · Transmitter

¢ c c 57 371 11 81 2129 134 1 9 6 7 4 13 25 37 29 27 5 33 66 89 68 63
3 MSK 20 16 2 484 76 1 759 51 0 6 24 32 39 34 31 10 50 78 110 96 79

2 AM 126 290 571 955 9 02 433 2 16 28 4D 35 34 II 52 70 102 9 4 82
4 [ TO 7 149 4 4 6 142 514 51 6 5 20 24 37 30 29 4 4 4 63 10 2 75 74
4 B V V 12 14 0 4 20 579 659 430 6 \9 28 35 33 2 4 7 4 4 6 1 93 8 3 6 1
3 GM 12 135 38 1 700 523 326 6 18 22 37 31 27 8 43 6 1 97 75 6 8

To p scores band-by-band breakdown

U " \ 98 7 5 6 Ul7GQ •• 26,828 180 28 48 LZI CW 28 46 ,051 288 24 55 OM2BMF .• 29 ,055 160 26 39

~l
7 28. 644244 13 31 Ul1 CA .. 6 .240 57 IS 25 l Z2KFD 14 1.127 41 5 18 OK281P .. 14 ,700 113 21 28.. 26 .325 207 10 25 U17IST 28 26.496 228 12 34 UIKPG 1 159.964 192 34 82 OMIMP " 11 .600 92 20 30

F " 1.227 103 II 22 Ull1G .. 17,204 153 13 31 lZIKSF .. 101.008675 31 76 OKI AHZ .. 9, 495 13 20 25
UL7GR 21 44 .446 240 22 49 lZIDI " 60, 384 694 17 51 OMtAPV ., 4 ,608 SO 14 18

G .. 305,946 573 64 143 Ul7 HV 14 18.048 150 17 30 lZIKSA .. 43,260 379 18 52 OMIOO .. 3,640 64 9 II
F .. 196.9 11 530 50 103 Ul7YR .. 12.455 111 18 29 C eec hoslovnkta OMIBMW 21 18.565 324 31 64
V .. 31,944 321 35 31 UL7YP .. 8 ,3 16 79 17 27 OM30 M OMIAGQ .. 48,546 339 20 34
K .. 18,277 284 26 23 U17AU 7 42,834 291 18 41 A 1,016,664 1455 103 257 OMIABP .. 45.496 203 28 60
P .. 10,332 11 2 16 26 Ul7JI .. 1,652 48 5 10 OM IPD A 754 110 907 119 223 OKI AlG .. 33.948 192 23 46
l .. 3,422 36 17 22 Kir~hi l OM2 QX " 375,524 760 86 183 OK3KGI .. 29 .304 190 23 49
S .. 11 2 9 4 4 UM81E 14 53. 130315 23 47 OM I ARN .. 319.088 847 56 140 OMU IX .. 25,244 170 21 43
1 21 97.989462 28 61 UM8AO .. 9 .920 123 14 26 OM2BlG " 192.324 604 55 131 OKIAII .. 25 .200 165 24 46
W 14 37.972 339 19 25 T a d jik OM3CGP " 141,282 596 39 102 OK3CDl .. 18,125 155 \ 9 46
I .. 24.225 231 21 30 UJ8AB A 46.812 175 32 62 OM2BHV .. 134.850 580 56 130 OM28NA .. 17.490 172 20 35
Q .. 21.352 210 12 22 UJaAH .. 17,4 72 119 32 46 OM2B FT .. 107.859 377 44 113 OM2BBI .. 12 .878 122 17 30
E .. 20 ,142145 25 29 T u rko 01a n OM3CES .. 80 ,983 350 28 133 OK3CU .. 10,058 114 18 29
1 .. 17,574189 24 34 UHBAE A 341 .352 60S 55143 OM2BWI .. 65.750 377 31 94 OKI PT .. 7,4 36 65 20 24

[0 " 15,867 164 20 23 UH8DH .. 76 .0923 12 34 68 OM2lN .. 64.960 302 40 105 OM2BPF •• 4.332 70 13 IS.. 15.732 224 17 29 UH8BO .. 40.920 175 28 60 OMIADM .. 61,457 150 64 87 OKIFAK .. 3.136 39 13 ISQ
A .. 11 .132 11 2 14 30 UH8DT 14 10.384 84 14 30 OK3CAU .. 51.867 353 31 82 OKI AQO .. 1,026 36 8 11
S .. 12.960 161 21 27 Ulhrk OM28NI .. 46.980 J81 51 111 OM2BJR .. 126 14 4 3
W .. 10.9 80 120 19 26 Ul8Fa A 15,030 131 15 30 OK1AOV .. 34 ,760238 30 80 OKIAlW 14 109,410 502 32 73
0 .. 10,413 119 14 25 U1 8AI 28 14 ,525 166 12 23 OMI RX .. 33.372 185 31 72 OM2BEW " 39.816 260 24 55
S .. 7,0471 37 14 IS OM I KI .. 27.348 188 30 56 OK2BFS .. 21.274 218 19 43

'0 .. 6.552 102 16 20 EUROPE OM2BFX .. 26.200 213 26 74 OMIEG .. 20. 709255 IS 44
l .. 1.430 25 11 11 OKI AIA .. 23.520 209 25 71 OMI NW .. 11 .300 167 13 37Aata nd Isl and

~.f .. 975 43 6 9 OM2BPE .. 20.664 322 16 56 OM30T .. 11 .124 133 14 40
B 3.5 3,525 86 13 12 SM5BCK/ OHO OK I KYS .. 20.202 141 19 55 OK2WDC .. 11.020 174 12 36

Arm~nia
21 89.356 484 26 63 OMIXN .. 15,900 167 17 43 OK3JV .. 10.595 75 19 46

r;- 14 33.936 219 15 41 SM5DHK/ OHO OK2S FS .. 15. \62 \ 18 25 32 OM3KOW " 9 ,954 203 9 33.. 5.285 60 11 24 7 66 ,649532 23 60 OK2KFP .. 13.230 167 11 52 OMIEP .. 6.776 77 11 33
0 7 59.760 440 12 36 SM5MX/ OHO OM I AIQ .. 12,6151 28 19 68 OKIFAF .. 6.0271 17 10 31

A l! fO rha i;a n 3.5 27.456 353 15 49 OM2PAE .. 10.478 114 18 54 OK20NI .. 5,7 19 102 11 32
M A 218.280 462 73 131 A u st ria OKI FAE .. 10 .266 107 18 40 OM IUY .. 5.250 90 10 32
~D 21 12,555 98 IS 30 OElWO 21 7.055 78 17 28 OM2BC I .. 7.296 49 31 4S OK IADH .. J .813 53 14 27
~Q 14 34,099 209 17 44 B el gi u m OK2BlC .. 6 .9 08 70 16 28 OM IXW 7 41,684 472 17 51

G eor - Ja ON4XG A 350,700 738 66144 OMI CIJ .. 1.593 29 13 14 OM30T .. 27.5403 11 16 44

~ A 378 .056 820 47125 ON 5WL 7 1,950 65 7 19 OK2B BQ " 812 26 9 20 OM3AlE .. 27,3353 15 12 43
28 55.105308 17 48 B ul gnr ia OM20EY .. 63 9 3 4 OM IAHG .. 17.71 0 235 12 43

K u a k h 112Zl A 279.246 772 56 147 OM 30C 28 81.729392 29 52 OKIM$S .. 6.916 167 7 31
W A 177.840 463 60120 lIIAG .. 139 ,700 383 67 153 OKIGT .. 69.660 29 7 28 62 OKI MAD .. 4.768 151 5 27
E .. 170.940 502 45 95 lI2EA .. 86.520 322 48 120 OM2DB .. 40.788 224 26 40 OMIMSJ .. 31S 22 4 11
T .. 72.891 355 31 60 LI2GS .. 888 29 8 16 OMITA .. 32.000 179 25 39 OMIBY 3.5 43.560 464 17 49
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OK3CW .. 17.4 72 286 10 38 G3YMK 3.5 35.316427 12 42 Ol4HR .. 60 .720 272 35 85 Ireland
OK2HI .. 9 .881 328 7 34 G31AR .. 18.894 302 10 37 OJ7P8 .. 56 .544 296 24 52 EI5F A 24 .057 139 29
OK2Y l .. 7.385 201 6 29 G3PFI .. 8.161 134 9 25 OllES .. 52.334 191 46 91 Italll
OKIATR .. 5.705 152 7 28 Farce Islands OJlLO .. 47 .736 210 38 79 IlASE A 206.7 I 526 74 J
OK1MGM .. 3.267 96 5 28 OUOY 14 3.770 85 8 21 016Sl .. 38.4302 17 30 75 II PER .. 46.350 21 6 44
OM3BG .. 1.564 68 5 18 F inland Ol 9EM .. 37.291 174 36 53 IlAUM 21 4 .284 80 11
OKIMAA .. 1.320 56 3 21 OY40V 14 3,770 85 8 21 DL68P .. 34.992 153 41 67 IIFep 14 69.065 396 26
OKIBV .. 969 51 4 15 OH2lF A 114.791 276 64 127 Dl 9YC .. 31.977 160 28 71 11 PPI .. 40.014 270 21
OK IXC/ P .. 221 21 3 10 OH3YI .. 110,032 337 56 152 Ol6QH .. 29 .997 164 32 57 HALU 7 24.550319 11
OMIIQ 1.8 2.185 109 4 5 OH5UQ .. 61.560 224 43 71 DJ2El .. 22.019 109 35 62 IlCIQ .. 20. 433 286 11
OKIAWQ 1.8 1.984 122 3 13 OH4RU .. 49,500 229 43 89 OllQl .. 6.8 16 88 15 33 IIBER .. 11.440 12 1 12
OK IATP .. 1.904 132 3 13 OH2RI .. 47.725 301 32 83 DJIYP .. 5.368 45 21 23 Jan M aren
OK2ZU .. 1.824 128 3 13 DH2YL .. 33.018 114 22 39 Dl9RP .. 4 ,196 41 16 18 JI28H A 90.09 420 33
OKIWT .. 1.290 85 3 12 OH20N .. 4 . 111 55 15 28 0l2DR 28 77.004 320 29 63 JI5C1 14 5 .508 78 13
OK l STU .. 1.053 89 2 13 OH6XY .. 1.404 38 11 25 Cl4PX .. 41.325 208 29 46 L u xe m bou sg
OK2Hl .. 1.020 67 3 12 OH2Vl .. 858 22 13 17 Ol60F .. 27 .960 180 22 38 U9LS A 53.408 321 27
QUAKG .. 81 2 72 2 12 OH3TY 28 19.224 104 27 45 DJ90N .. 26.384 154 23 45 (Operator WOIYP)
OM2DW .. 714 52 2 12 OHIPG .. 2.150 40 11 14 DU l A .. 16.377 128 23 30 N etherlands
O12AKS .. 440 58 2 9 OH2sen .. 1.026 21 9 9 OllQT .. 11.9 35 80 23 32 PA~SNG A 256, 158 674 64
OLGA-KG .. 435 34 6 9 OH21K 21 59.892367 27 57 DJIXl .. 2 .725 34 12 13 PA VB .. 120 .560 390 56
OMIAIJ .. 300 46 2 8 OH5WH 21 59.616 383 24 57 OJ8lX 21 100.036 480 30 59 PA_LY .. 58,707 365 33
OKIJOE .. 225 31 2 7 OH5RI .. 4.851 78 12 21 OLBRE .. 66 ,306346 27 59 PAl/WAO .. 17.244 194 20
Ol6AKP .. 225 31 2 7 OH 5SF .. 2,700 50 8 17 OJ4UF .. 66 .281 354 24 55 P~UV

.. 5.550 51 14
OM2BMN .. 165 18 2 9 OH8RY .. 608 30 6 10 DURB .. 11.776107 20 26 P TA .. 4 .524 55 13
QK2PBX .. 144 18 2 7 OH2RO .. 64 4 4 4 DJ3KR 3.5 42.070 410 17 53 PII PT 28 6 .990 91 14
OK IAES .. 51 17 1 2 OH3Xl 14 20.920 197 17 33 DJ5DT .. 17 .325 232 10 45 PA, ABM 21 22.976 198 19
OK20JJ .. 16 9 I 3 OH1NW .. 2.220 30 12 25 eu cr 1.8 2.235 148 3 12 N orwa y

I)conmark OHlVl 7 48.314 377 27 71 Ol9KRA .. 2.11 2 110 4 12 ~~O 1 1,035,188 1251 94
OllPO A 53.466 172 38 76 OH1PS/ 2

.. 55.414 323 32
012UA .. 13 .845 120 19 46 3.5 21 ,890 352 12 43 DM2BTO A 96.824 299 51 125 LA2K O .. 47.2 56 199 44
014FF .. 10.899 151 19 44 OH 2MA .. 11 .5 15 255 9 38 (\MllTD A 94.400 263 62 98 LAIYM .. 567 17 12
014H .. 6 .731 66 22 31 Fra nce OM 3BE .. 49.400 212 34 96 LA9M .. 550 25 3
OZ2NU .. 4.940 72 13 39 F3AT I 205.520 647 45 95 DM3MSF .. 39 .556 191 41 83 LA9HC 21 21.050 155 19
014RT 28 26.136 137 27 45 F8TQ .. 198.510 499 50 145 OM2CHM .. 31 ,992 101 51 78 LA2Nl .. 2. 970 52 12
Ol1G .. 17.845149 16 27 F8TC .. 118.814 492 37 61 OM20 EO .. 30 ,282 167 31 n LA6U 7 13.158 153 13
OZ7BG 21 160.720 558 33 79 f8TM .. 96 .8 15 337 43 102 OM4YEl " 26. 145 112 43 62 N orthern Irel a nd
OZlNB 14 4.080 71 II 23 f6KAL .. 33.630 197 31 64 OM2AU O " 24.745 182 31 70 GI6YM A 12.000 149 13
017" 7 32.844334 16 52 F988 .. 18.407 129 28 51 OM 3UE .. 20 . 140 94 44 62 (Operator GI3XGI)
Ol 9FW 3.5 21.520 128 23 44 F2SQ .. 1.558 42 9 10 DM2BIN .. 17 .910 18 40 50 Pola nd
Ol40A .. 1.278 74 3 15 f8Sf .. 1.350 32 12 18 OM 3XU E .. 16,055 84 36 59 SP21U A 120.666 421 55

Englund Germany OM 20LJ .. II. 753 79 27 46 SP5Af l A 109,140 485 46
G3HDA I 969 .612 1123 107 250 OJ 5BY A 673.576 870 100 213 OM3XI .. 10 ,439 55 33 40 SP8AfS .. 84.942 403 41
G3fXB 1695.372 963 85 191 Dl7AA A 662,905 806 105 204 OM2BBE .. 9 ,rl.7 125 15 56 SP6BI .. 66. 960 316 47
G6PO " 253,79 1 620 55 108 Ol7AY A 594.542 739 105 233 DM2BNI .. 7,434 55 29 34 SP9ABU .. 51 .8 10 235 39
G3TXf .. 197.175458 55 110 OL6WO .. 408,120 674 80 180 OM2CCM .. 4.941 M 13 48 SP5AG .. 51.054 276 35
G20C .. 179,967 368 73 11 6 OJ7 IK .. 352,452 111 89 187 DM2ATl .. 3 .542 50 18 28 SP910 .. 50.4002 10 42
C2AJB .. 105,878 356 55 11 2 OJ3WU .. 265. 122 490 78 156 OM 2BKI .. 3,440 77 10 43 SP5BIL .. 39, 100223 31
G3JFF .. 55.074 261 51 86 DUAM .. 242.000 498 78 172 DM2BYN .. 3.320 31 17 21 SP8ARU .. 35.748 231 28
G3T1f .. 48.287 J96 36 73 DU MD .. 202 .664 460 68 128 DM3VGO .. 5R8 37 7 14 SP2AJD .. 31 .200 163 34
G6VC .. 25.550 187 22 28 DJ8f f .. 192.469 502 58 139 OM 2AVA ., 525 30 5 16 SP9CEM .. 24,380 222 26
G3NYK .. 22.698 168 28 69 Dl8Uf .. 156.4S4 498 52 90 DM 2BlB .. 440 24 5 15 SP3BES .. 19.662 J86 19
G2BOZ 28 97,644 493 24 55 Ol7Cf .. 153,435 350 62 131 DM2CDl 28 7.515 63 19 26 SP3KC l 15.276 183 18
G3UQR .. 45.954 31 3 22 32 OllBQ .. 151.840 390 58 102 DM2BMl .. 3.565 55 9 14 SP3CAR/3
G3RII .. 36. 366 243 23 34 OllJf .. 150,290 374 62 128 OM 3SNM .. 730 33 6 4 .. 13.S60 164 16
G31GW .. 3 1.510235 17 38 Ol8YR .. 144.992 428 59 138 OM4 WKl 21 7R4 29 7 9 SP3AIJ .. 13.740 90 21
G3JKY .. 26.076 196 18 23 Ol8BS .. 111 ,891 359 51 100 DM3Gl 14 1.449 31 8 15 SP8AWP .. 13.1201 24 24
G2NI-f .. 14.500 109 24 34 OL8AJ .. 106.11 3 306 41 122 OM2AYG " 902 47 6 16 5P9BQX .. 12.358 95 30
G3WP .. 276 23 3 2 orsn .. 81,615300 42 93 OM2BPB .. 280 18 4 10 SP4CP8 .. 8 .866 130 16
G3HCT 21 240.468 848 32 84 Ol7NP .. 83 .620 225 57 91 OM5BG .. 210 15 4 10 SP9AGS .. 6.496 96 16
G3RUX .. 39.648321 18 41 DHYU .. 73.932299 44 78 DM4SlG 7 1,012 51 4 19 SP9BPf .. 2.504 58 20
G3ESf .. 34.821 222 25 48 OL6WE .. 70.470 219 56 u s OM5Gl .. 99 10 2 9 SP6PT .. 2.294 26 15
G3N SY .. 23.925 237 17 38 Ol2JO .. 64,975277 39 74 OM2BOG SP2AHO .. 2.184 43 12
GlfKM .4 172.316652 32 84 OJ2T1 .. 64.084 292 44 104 3.5 21.008 373 10 42 SP2AD B .. 1.392 18 14
G3JYJ .. 20 .727 153 19 44 Dl2NS .. 62.520 521 35 85 DM~CI M .. 7.700 153 7 37 SPAWY .. 1.292 35 8

DM3PEl .. 6,760 162 7 33 SPSAWL 28 9 .384 70 21
OM4lWL .. 5.088 166 5 27 SP5AUY 21 32.823 231 21
DM2&.OI .. 3.480 lOS 5 24 SP3AUI .. 28,748231 22
OM4XNL .. 3.168 97 6 26 SP1BHX .. 12.939 113 22
DM4HJ .. 1,680 74 4 20 SP8CfZ .. 9 .090 113 16
DM3XHf .. 946 44 3 19 SP8HR .. 4,92 1 73 12
OM3TUf .. 560 32 4 16 SP60Q .. 3.825 70 II
OM4ZS' " 555 42 3 12 SP6BAA .. 2.862 41 12
DM4MQN .. 378 23 3 15 sP2KAC 14 61 .060 360 25
OM6YAK .. 240 16 4 12 SP3KAU .. 53.475397 22
DM3TNA .. 182 14 3 10 SP9PT .. 44.544 285 26

Gr~!: SP2PAH .. 37,950 340 23
SVIMP 14 90,618 744 22 44 SP3KBN .. 14 .196156 16

H u n.. ary SP4BWO .. 12.272 146 15
HA8UD . A 246 036 790 52122 SP8BMf .. 6 ,510 107 13
HA71U .. 76.568 361: 35 101 SP38QO .. 5.060 49 16
HAile .. 29 49 ~ 24q 29 n SP6BCA .. 4.l76 ))6 9
HAIVA .. 15 .876 150 21 60 SP9UH .. 3,8 10 101 7
HA8UE .. 12.388 l OS 29 47 SP9DH 7 36.556334 17
HA2RB .. 10.942 109 18 30 SP8CCC .. 16.905 273 II
HA6NC .. 10 7RO 120 23 47 SP8MJ .. 15.484223 II
HA3GJ .. 9.594 198 10 29 SP5ATO .. 10,485 167 9
HA9PE .. 3,1 50 61 14 3. SP ICNW " 6.848 188 8
HA3MJ 14 4.6'l3 75 10 13 SP2KDS .. 6. 474 144 8
HA3GK 7 216 24 4 5 SP9BRP .. 1.560 63 6

Anctol , UAlOG and Zlnc, UA 1MQ shared the same
HA9PH 3.5 4.830 156 6 24 SP6BXM ., 63 7 4
HA 3NA .. 1.449 64 4 19 SP5ZA 3.5 __ 14,895 314 9

rig during the contest and submitted individual logs I eeta nd SP6UK .. 3,645 141 5
TF3SG A 55.100 273 30 65 SP2RW .. 3,120 107 4

for their 14 me operation. TF30J 14 33.840 208 22 50 SP6CDP .. 3. 080 113 4
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F oo 2.064 91 • 20 Y ugM l.vi. E stonia UT5HP oo 285 9 6 9
8 oo 1.518 81 • 19 YUCK" l 148.680 508 48162 UR20P 28 6.528 60 20 28 UT5ll 28 95.694 528 26 56

CR oo
1.'91 92 • 17 YU1KO oo 45.384 301 32 92 UR2M5 oo 2.314 . 6 10 16 UV50, oo 36.825231 23 52

' NR oo 748 ' 6 • 13 YU I NPZ oo ' 2 .875 233 41 8. UR2l0 21 . 86 .768 472 29 59 UYSAG oo 11 .020 85 20 38r P ortul'l:al YU I NGO oo 35.1 14272 2' 73 UR2FU 14 65.832479 21 57 UT5C'
oo 10,534 116 16 30

~ 7 1.431 35 10 17 YU208 28 10 .220 115 10 25 UR210 oo 65.065 .66 25 52 U85M2 21 89.262480 26 61
R oma n ia YU2NFJ •• 10,176 8 1 19 3' UR2K8Q 7 ' .480 129 7 25 UB5TQ oo 64.190361 3 1 67

l 170.2'0 497 58 132 YU1 BCO 2 1 189.312 76 1 30 72 UR2EK 3.5 12.833 279 8 33 UB5R5 oo 17 .262151 2 1 42
J .. 11.500 379 45 90 YU3TXT oo 15.84018 1 2 1 34 UR2JW oo 3 .600 150 5 19 ursap 14 55.000369 27 61

~R oo 48 . 132 2 17 4 1 85 YUl SF 7 14.098 24 1 11 42 UR2MG oo 1.416 62 4 20 UT51W oo 34.276 285 19 57o oo 32.538 196 30 72 YU 3EYI oo 7.252 166 9 28 K a linin gr a d UTSBW oo 14 .573 154 17 42
J oo 3 1.6.0 33. 16 5' YU3DUY oo 5.328 123 8 28 UA2DM l 135.168 415 53 123 UY5UI oo 5.70 4 70 12 34
W oo 28 .832 217 28 78 Latvia U8 50 A oo 1.500 35 9 16
WR " 25 .750 197 30 73 U .S.S.R. UQ2P2 l 62.905 417 3 1 84 UT5'H 7 33.040411 15 44
IR oo 22.098 131 16 42 UQ2PV oo 5 1.296348 28 84 UT5NG oo 24. 698342 12 41
2 oo 17.286 214 17 50 E uropean UQ2AH oo 14.628 138 27 42 UY5CW oo 15 .628 238 11 36
P oo 11.088116 18 48 UllKBO l 760 .026 937 120 274 UQ2CC oo 8 .680 63 21 41 UV50 0 oo 6.225 149 7 18
0 oo 9 .230 120 15 56 Ul3UJ A 566.150 869 95 230 UQ2MU oo 8 .566115 13 3 1 UBSVK oo 6. 105 173 5 28

l oo 3 .772 74 13 33 UAtI l .. 278.428 650 60 128 UQ2ll 14 114.04.600 28 68 UB5WK 3.5 16 .254 369 7 35
PT oo 1.333 43 10 21 UA4QM oo 237.06 1 526 72 181 UQ2PM 7 28.320 391 14 46 UTSBX oo 10.320 236 8 32
R 14 4,123 107 6 25 UAJFl .. 152.856 495 56 142 UQ2VA oo 25 .011 248 17 46 W h it e R Ul l ia

7 16 .116 247 11 40 UA,"SM oo 143. 780 535 46 112 UQ20 B oo 30 3 3 3 UC2WP l 209.241 644 62 139
l oo 9 .682 152 12 35 UA3 NG .. 128.832 448 55 121 UQ2..V UClAI oo 14.640 84 33 47
0 oo s.su 225 8 25 UW3NE oo 106 .800 325 52 98 3.5 41,706 581 15 48 UC2CX 28 13.330 90 23 39r oo

1 . 3~6 82 5 I 3 UA3DB oo 79 .032240 56 92 UQ2PP oo 224 16 3 11 UC2WJ oo 198 6 5 6
R2 oo 1. 056 44 6 16 UAS NX oo 78.585 388 48 107 L it h ua nia UC2KAN
K 3.5 1.911 89 5 16 UW6AQ oo 73 .152 373 40 81 UP2NY A 773.168 976 106 262 3.5 5.568 183 5 24

Scot land UAlUD oo 66 .97835 1 34 88 'JP2NK A 129.218 897 104 239rs A 215.757 587 60 123 UW3 RY oo 60,799 no 46 111 oo 2 .100 60 9 26 OC EAN IA'JP2BY
HS .. 168 .151 590 34 l OS UA3l A oo 51.060209 4 1 97 'JP20 Q 28 200 8 5 5 A u st r a lia
OIl 21 30.039 331 18 39 UA3GO oo 36.432 225 26 7, 15 60138' JP?CV 2 1 1.325 27 10 YK2EO A 330,264 556
KX oo 14 141 129 16 31 UA41K oo 23 .287 220 21 52 " P2PA 14 149.548 681 30 6. VK2VN oo 89,540 267 50 60

Sicily UA6NY oo 15.600 162 24 Sf oo 7.296 192 9 29 VK2APK 14 228.053 703 75'JP2Bl
7 6 .120 106 9 25 UA3MR oo 13.260 139 24 44 7 22 .495 335 14 41" P20 X

Spra in 'J-' 4MX oo 11.385 119 17 3' oo 13635257 11 34 VK3RJ 28 13.262 126 16 22" P2N-,
R 28 2,150 58 8 17 UA3RQ oo 10.4521 02 22 4 ~ 3.5 20 448 410 8 40 VK3QV oo 3 .2 13 153 9 12' IP20 N

Swede n UA3KUO " 9.288 114 15 3' ,'P20 E oo 6 .970 198 6 28 VK3APJ 21 171 .666 578 32 67
MG A 654 .368 875 103 235 :JV3MM oo 8.44!) 57 28 3F oo 2.075 83 5 20 VK3O\XK .. 101.892 417 27 57'JP2AY

.. 231.734 6 17 55163 ' UA1BP " 6.656 101 18 " M nld Av ia VK3ABA oo 21,434 162 22 36

.. 123.808 425 45 101 UA3RO oo 5 .850 81 13 37 A 14.910158 35 37 VK3QI 14 20.776144 2 1 32' I0 5RO
5F .. Jll.730 349 56 114 UA1MQ oo 4 ,462 69 17 21 .I0 5AT 14 14.850 187 12 42 VK3APN
R' oo 105 523 353 53 128 UAIOG oo 4.280 79 12 2f 3.5 5.046 103 13 16UkraineYO .. 92 .904 3~ 1 45 ))3 , UA41 M oo 4.095 98 13 2' A 958 434 124895 240 VK30P oo 2 .052 45 9 10' l BstV
UK oo 92.544 482 62 130 UWJ[l oo 2.664 40 12 2 ' IY5Al A 506 .620 925 85 207 VK3XS oo 1.560 43 9 60 5 oo 78. 155 296 43 102 UV3TA oo 1.005 4 1 12 2' .. 335 509 RI3 71 160'B5LSxr oo 12 .744 235 56 1I 2 UW3 FY oo 204 9 8 r

.. 234,192 569 76 162 VK4FH A 159 .848465 54 62" B5CI
U oo 37 .664 112 35 72 U_3AlK 28 23 .546 190 20 4! IB5TR .. 196 .134 645 52 142oo 29 .667 162 29 64 UA3JO oo 9 .850 101 17 3? .. 124.742 391 56 13R VK5fM A 103.785416 25 60'YSTXMT .. 2956~ 172 33 63 UVlXX oo 8 .648 103 15 37 oo 48.P5 301 35 90 VK 5KO oo 12 .555222 45 41'A5PG
H oo 10.240 8 1 27 53 'JV3QZ oo 5.544 65 12 2' oo 33 47521 5 24 791~5SGoo 8968 78 17 42 UA4MA oo 2.296 52 • l' oo 33.44025 1 25 70IT5L f
IH oo 8 .268 98 19 59 'J A30L oo 1.120 42 6 14 oo 3' .307 1'J.7 79 6" YK6RU A 667,212 832 96186'T!"i flllOW OO 5.453 69 14 27 UWlUG oo 940 37 7 F oo 31.254 292 23 66 B r it ish Ph~n;lII:' 18 5JKoo 4.700 5. 17 30 UV3QQ oo 576 22 6 17 oo 16.932 172 22 61 VR1P A 41 .448209 53 33'Y5TE

0 oo 5'8 76 8 11 jUVl -'AE .. 4 56 24 5 7 'Y5AB oo 16 652 83 38 55 Christm a s hland
U 28 100.382 388 30 16 U"4RI 21 81.408440 32 74 'Q50A oo 16 560 I l 6 26 " VK9DR A 8 .610 76 20 21
U 28 100 04' 371 32 77 IJ " 4PA oo 76 .505 40l 31 7F oo 14.3' :? 179 17 4. G u a m'Y5GS
0 oo 55 9fi8 236 30 66 UA1 DH oo l5 .154282 19 41 oo 11.932 127 22 54 KI FNA/ KG6' Q5POW OO 54.4 50 209 ;0 69 'JA) RJ oo 27.576274 21 5' oo 10 ?05 159 16 4. 21 380.064 1157 32 97'B5NS
H oo ao 108 152 27 5' 'JW3FW oo 18 .585 161 19 " oo 10 012 73 31 48 WA, KKR/KG6'Y"iLFoo 15 989 11 5 23 36 U-'ITl oo 17.l25188 16 3~ 6 .51;5 101 IR ,. 14 44,652 266 25 36'T"i7F oo

I oo 8 .316 50 24 39 " "'YR
oo 17.24? 97 23 5' 92 18 28 H a w a ii' lT5SY oo 5.198

V oo 5.566 41 20 26 UV3TQ oo 10 .229115 16 31 5.1 20 11 29 KH6AA A 167.892 576 48 54UY5XH oo 88
21 214 .024 754 35 89 'JW3CM oo 1.160 22 10 19o .. 125.712 5115 27 54 1' JAl ND

oo 144 16 3 6
19" 117.467 538 30 6'" l JI1 11J 14 137 .800 671 31 6' 1-)(W ,. 112 817 483 31 7('1 UI,4 KWP 14 74.671 403 29 60, oo 75,900372 29 6' UA6U O oo

6~ . 90~ 415 29 65
R oo 75.739 458 28 61 UA1NR oo 4lj .8lj8 259 27 57
5 oo 4'?453 220 25 64 UA11N oo 22.680282 16 44
l oo 27.300212 20 65 UA34J oo 19 760 238 15 37
W oo 18 OQ5 120 21 4' Ul 4ZA oo 19.520 167 18 43
X 14 60 306 468 19 ' 50 UW6C F oo 18 .2'8240 15 34
X oo 13 55'1 IS:? 19 5" U"IYY oo 17.118153 16 38

oo 11 .280 206 11 36 IIAlPE oo 14612158 15 37
P oo 10 368 150 20 54 UW41 K oo 13 .818 124 16 26
5 oo 10 .017 112 15 38 UA10U oo 13 515 144 23 30

oo 5.890 95 11 27 UA6BV oo 12.300159 13 37
P oo 4 78~ 50 17 2; UW3HD oo 10 920 146 13 79

oo 3.838 83 11 27 UW3YT oo 5.148 93 11 25
oo 2 590 37 13 24 UA4LU oo 5 .049 79 8 25

1 7 131 .394 639 36 86 UWIGB oo 4 .0" 8 72 12 26, oo 34515 405 19 46 UA4QO oo 3 .298 57 9 25
B oo 9 70fi I'~ 11 " UW3l B oo 2.496 36 9 23

3.5 12.285 24 2 8 37 UWfiCY 7 4.105 121 9 20
Sw-i t zt-r'lIlnd UW3TM oo 2.201 55 8 23
A 791 076 112887 219 UA3G B oo 1.593 50 9 18
oo 80.4fi4 337 36 71 UVl o\G oo 1.272 36 7 17
oo 52.100 375 36 64 UV3Xl oo 800 35 6 14 The neat ley-out at JA 1NlX. Akira likes the CO
oo 31.5n UP 32 81 UW3HY WW Conte st because it permits single band opere-21 46 644 251 24 ' 4 3.5 21 .6~4 369 10 43

H oo 1,J:109 31 11 16 UAfiAl oo 15 8403 12 9 35 tion, allowing ple nty of time fo r sleep when the band
14 126700 553 29 71 UAIDX oo 10 320 238 7 33 goes dead .7 6.970 139 8 26 I UV3AH oo 4.99511 7 8 29
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UI8KTA

UIKSM
LZIKAA
LZIKRO
LZ2KAF
LZ1KOZ
LZ I KRB
l Z2KSK
L12 KRZ
l ZIKBC
LZ2KRM
lZ2KSU

OZ 5DX
OllLO
OZ7DH

57 83

43 54 UF6KAM 229 .27 4 593 :
UF6 KAR 37.950 20 7 J

K a za k h
UL7 KAA 719.055 1,093 I
UL7KFE 25.916 142 ;
Ul7KlF 14.9 10 153 J

K irRh iz
UM8KAB 34,844 228 ~

U ebek
4 .887 63 J

EUROPE 1
B u h::aria 1

379.920 1,030
344.955 1.041 1
236.338 809
138.317 558
J08 .768 630 ,J
60.41 6 369 ~

59,334 522
40.248 297 1
31.1 50 272 119.497 255
2,220 56

C eec hoela va kia
OK3KAG 739.1 52 1,133 1
OMJWC 568.5761.J98
OMI KTL 559.170 893
OK2KlU 78.228 374
OMIKIO 5.060 70

lkn m ark
837.495 1.237
656 .4481.U6
427.056 822

E n al a n d
G3SS0 1.003.563 1,225 I

47 86 G8?SM 667.392 LIS?
41 28 C8Fe 461,833 1.035
26 23 G5BK 167.265 504
22 36 F in la nd
22 27 OH5UX 500 .358 892
17 17 OH2.'J 125.892 32 1

G t'rm a n y
OldKF 1,969 .830 2.329 I
Ol0WR 1.561.4801.738 1
Ol0WW 795,4 00 1.088 153 139

66 154

68 199
68 165
21 83
37 94
22 49
21 42
11 33
15 45
17 28
10 17

215.327 688
82.983 593
35.348 293
33.524 252
18.7 18 196
6 . 162 167

A Zf:rh a ijan
375,760 675

G l"o nd a
367.296 686

Asia t i('
660,558 863
476,71 8 765
138.840 483
135.061 308

31 .382 171
26 .145 206
15.444 125
11.460 188
9.780 88
3.969 63

79,734 376
Sint M aa r ten
330,540 1,123

AF RICA

J a pa n
873,422 1,007 119 200
299.3 14 535 92 126
195.545 421 79 106
94.355 315 55 58
54.990 233 44 46
49.896 199 50 58

178.398 374 79 108
K o r ea

566,004 1,082 82 120

U.S.S .R.
Club Stations

HL9US

UAftKUY
UA0KZD
UA0KIB
UAOK$B
UADKCW
UADZH

UD6KAB

UF6KAE

UAftKFG 1,321,650 1,694 110 187

UA9KQA
UA9KAG
UA9FU
UA9 KOG
UW9KDL
UA9KMO
UA9 K1A
UW9KDI
UA9KOL
UA9KYA

lA6YCU
lA I YHA
l A6YAF
lAI YUl
l A9YCE
lAI YOU
l A6YFl

VEGAED

55 61 PJ5MO

67 148
87174
54 89

708
747
370

Ala ska

C anad a

Venezuela

Trin id ad
A 259.492 761

Mult i-Opera tor
Single T ra nsm itter

NORTH AM E RICA

9Y4KK

TV5ANT A 1.437,588 183583 178
YVIDP/5 21 28 195 198 18 31 E t h iopia
K4PHT/YV5 ' 9F3USA 1,599 ,754 1,599 104 234

14 296,429 845 34 85 AS IA
YV40 Y .. 66.588360 24 38
YV58KA 7 17,329 190 11 20

3
4

U .S.A .
K1D IR 1,729.4081 .263136336
W2PCJ 1,260 .480 1,084 114 290
W8UM 932,719 878117 262
W41XI 829,380 814 106 239
W3MWC 81 2,772 845 103 218
WBAI H 705.875 788 110 215
KGCQF 682.605 763 125 190
W9EXE 624 .526 726 105 209
W4TRC 578,452 688 97 195
K31TZ 543.515 659 87206
W6KG 538.958 700 103 111
Wo\6UFW 530.604 643 J JI 118
W81PA 483.039 507 94 187

2 W6GFS 457.920 608 102 168
5 WA2 I I S 364.896 522 82 170

W3KT 283.866 393 84 169
K6EVR 235.640 600 37 100

28 28 W6QJW 234.588 476 95 131
13 13 K5YPS 110.871 404 26 71

K3JlK 38,850 122 40 71

34 43 Kl7GKA 207.220 647 65 65

10 18 VE20CW/2
403 .555

V[1ASI 475,803
89 145 VE4M F 129.129

420 28
99 6

P eru
A 523,926 795

Chile
A 39 .760 243

21 3.406 48

A rJ:ent ina
A 37,754 149 38 48

14 122.061 357 30 57
" 45,045 284 23 32

N et h . A n t il le s
3.5 18.704 225

OA4PF

LU7AS
LU6FA
LU 5FEH

CEUD
CE2CR

Cotom h ia
HK4AlE A 109,263 481

KH6FRQ 7 1. 197 57 4 3
Lord H ow e Isla nd

VK28KM /LH
A 703.296 1095 85 137
P h ilip p int's

DUIAT A 481.644 822 91 113
DUIUP 21 353.248 1081 33 79
DUl CE .. 138.776 539 30 58

N ew Zea la nd
ZLlAJU

A 1.096.779 1295 109 182
ZLIAMO 21 62.030 295 23 46
ZLl IL .. 13.975115 18 25
Zl480 14 234 .252 748 34 74

SOUTH AMER[CA

P12VO

Bra zil
PY 3BXS A 4.817 53 15 14
PY7SR .. 4 .698 54 12 17
PTICKV 28 3.952 84 8 8
PT2S0 21 479 .385 1211 38 97
PT40D 14747.410 1621 39 116
PYI PK .. 14.61 5 269 22 33
PY7AEW " 5.056 51 11 19
PY3ANP " 3.1 50 54 12 9
PY2YC .. 396 13 6 5
PY7VNY

3.5
PY2B1H 1.8

3,023,769
1,512,1 90
1,456,5 10

969,066

United State s Club Score s
. · OI O IlI:U" Va11."'- Hl.u lio Clu b 29.523.9U7
Frankfo rd Rad io C lub 22,00 1,6 15

o rthe rn California DX C lub 13,952,597
Southern Califo rnia DX C lub [3,797,267
Golden T riangle DX Club (Fla .) 7,309.826
Florida DX C lub 5,661, 121
Nort hern Ill inoi s DX Assoc. 4,31 1,865
Connecticut \Virelcss Assoc. 4.224.394
Order of Boiled O wls (N .Y.) 3,595,267
North Jersey DX Associat ion 3,25 1.940
128 Contest C lub (Mass.) 3,023,769
Laurentian DX Club ( ~Ion t real) 3, 146,446
Western Washington DX Club 2,9 11,838
So ut he rn Pacific A .R.C. Society ........ 1.735,44 1
West Pa rk Rodiops (O hio) 1,288,933
Centra l Michigan A .R .C. 1,233,632
Rocheste r DX Association (N. y .) .... 8 12,709
Minnesota Wireless Association 686.8 18
Ohio Valley A. R. A ssoc. 606,63 1
Mi ami Va lley A.R .C. (Ohio) 465,757
QC WA DX Club (N .Y.) .... .... .......... .. 352,904
Sagarnon Valley D X Assoc. (111.) 278,384
Brightlea f A .R.C. (N.C.) 209,342
Richa rdso n A. R.C . (T exas) 194,270
Oak Park AR.A . (Mich.) 173,410

Canada
Northwest OX Association ..
Calgary Amateur Radio Assoc .
Ca nadian DX A ssoc. (Toronto) ..
Edmonton DX C lu b ..

Fore ign Club Scores
Rhein-Ruhr OX Association ..
O H-DX- Ring-Ry. (F inland) ..
Saar-Pfalz Radio C lub (Germ any) ..
l.ampertheim-Beugstrasse

(Germany) .
Rad io Club Vcnezolano ..
Akademisk Radio klubb (Norway) .
Urug uay DX C lub ..
G ate way to Europe R.C. (Germany)
Wettera u DX Assoc. (Germany) ..
Leningrad Rad io C lub (USSR) ..
Kiel Cana l Activity G roup

(Germany) .
Ka unas I'oli technie A. R.C. (Luth .)
SP- DX C lub (Po land ) ..
Sakhalin Island R.C. (USS R) ..
Mo sco w Ci tize ns R.C. (USSR) ..
Swiss DX C lub (Switz.) ..
Lvov DX C lub (U kra ine) ..
Kiev Radio C lub (Ukrain) ..
D M-D X C lu b (East Germany) ..
Ma uritius Amateur Radio Society .
Radio Club of Latvia .
Kharvov Radio C lub (Ukraine) ..
Beograd " Mihailo Pupin"

(Yugoslavia) .
Hammarbyhocjden Wireless

(Sweden) ..
Radio Club Dervcnta (yugoslavia) ..
Plovd iv Rad io C lub (Bulgaria) .
Radio C lub o f T allinn (Estonia) ..

2 1. 124.7
14,1 92,8
6,887.8.

3.43 0,5
3,383,9
2,484,5
2,475,4
2,445,8.
2,286,4
2, [09.9

1.969,8
1,681 ,4
1,560.3
1 , 3 21 , 6 ~

1,073,5 l
1,01 9,7
974 , 6 ~

592,2 j
57 1.7S
41 8,9)
304,9.
287.71

276,5 ~

183,41
148,61
139.7
117,9
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DLl KS. D L8ML. DL9 0 H . OJ4 ZR & DJ 9 IE. OJ 6JC & DJ 5WY,
OJ9 KL. DL30 A . OK I VN & 9 Opera to rs . OLBA M & DJ2X P.
D l BC M & DL8CH . DllJ'AAA: DJ4XG, Dl 50A, DL3B K, D L30 H .
OL0KF: DJ3 U L, OJ 4 FZ. DJ6TN , DJ7SW. OUFL, DLlG N,
DL2ZT. Dl0WR: OJ4AX, DJ6TK, DJ8SW, OJ9 YI. OL0WW :
OJl N T, DJl YP. DJ 2S X. DJ3GR, DJ5J I, DJGN T, OJ9CE;
DL 2UU. D L3 ZA , G3SS0: G2HDU. G3 FXA, G3 LCJ, G3PEO,
GBKG. G5BK: G3CEG. G3 LDA. G30LN, G3TVW . G3W KH .
CBFC : G3GNS, G3J FH ,G3JUT. G3 KLK, G3TTH, G3SV G.
G3SVK. GBAX. GB2SM : G3CRP, G3H ZL, G3JEA. G3J U L.
G3 NV V, G30 H P. G3 SlG, G3TLG. G3 TU M , G3U FM. G3 VJG.
GW3NJ W & GW30AY. H A3 KN A: HA3N B, J A NOS. HA4KYH :
Club . HA 5KDQ: Club. H A5YAO : C lu b . HA8 KUX: Club .
H A9KOB: Cl ub. HA9 KOL: Club. H A9KPE: Cl ub . H L9U S:
K4BA I, WA3EH T. WA9ZMT, W B6 POH . JAI YD U, JAILLX.
JA IPLQ. JAI SN A, JA ITGY, JABBGP. JAI YH A: J A l SHC,
JA lTBA, JA I UQD. JA3 LCL. J A5ALN. JABDI M, J HI OFW.
JA IYU L: JA I L H R, JA IQZY. JA2CEC. J A30LQ, JA4 BYK.
JA 7AXG. J A7CQ W. JA9BJZ. J A6WAF: Cl ub. J A6YC U &
JA6BXA. JA6DSE. J A6EC F, J A6EN R. JA6YFL: J A60MC,
JA6 EFR. J A6E LV. JA6FFK, JA 6H NQ. JA9 YCE: JA9 BGX.
J A9 B PH , J A9BYN , J A9CGK. JA9CX S. JA9C XZ, JA9 0ED.
JA9DE E, JA9D HO. K IDIR & W I B PW. K3JLK & K3 LJ Z.
K3J YZ & W0UCE. WA3HTQ. K5YPS & K5S N I. K6CQF &
VE30XV, W6CUF. K6EVR & W6U ED, W6VPH . KL7GKA &
K4JLO. LA IH: LA 8U L. LA90 1. LZIKAA: Club . LZ I KBG:
Cl ub . LZIKOZ: Club . LZIKRB: c roe. LZIKRO: LZ lFJ.
LZ I Z0 . Baby. LZl KSM: LZ I GG. LZl LL, LZIPP, LZ I SS.
LZ I WW . LZ2KSK: Cl ub . LZ2KAF: St efan , Tadar. lZ2KH M:
Clu b . LZ2 KRZ: crub . L Z2KSU: Cl ub. OH 2BFJ & OH2 LP.
OH 5UX & OH5U Y. OH5WA. OK2KJU: Cl ub . OK3KAG: O K3·
CI R.. OK3 0 r, OK3 ZAG, OG3ZIR. O M3ZI R. OM I KTL: Clu b.
OMIKZD: OK I AVV. O KI AWW. O KI EX. O KI FO. O K I · l'i6B3.
OMIWC & OK I A PJ . OZl lO & OZ3QN. OZlG I.OZ5D X &
Ol 4 UN. OZ5WQ, OI7 BQ. OZ7DH & OZ60 X. OZl OF. PJ 5MO:
PJ2M E. W4GSM . SK6AB : SM2 BJI . SM6CZZ. SMfjD XK. SM 6·
VR. SK6AD: SM6A M R, SM6BOM . SK9 B W: SM0CXU. SMO­
OIL. SM0 EIE. SPBKA F: Cl ub. SP8 KA R: SPBAJ K, SPBBWV.
UAIKMK: UA I UG. UAlTZ. UA3KAO: U V3CO. UW3BO.
UW6BK. Stave . UA3KZO: UA3 EX. UA3 EZ. UV I EQ. UA3·1 471,
UA3· 14 710 . U A4KKC : UA4LA, UA4 LG. UA4 LM, UA4 LN,
UA4 LU . U A9FU & UW9GN. U A9KAG: UW90 L. UW9 PT.
U A9KQA: U A9Q D. UA9 RJ , UA9RQ, UA9 RR. U AliJ KFG: UAO·
FE. UAOEH , UA~ FM . UW0 FK. UW0FM. UW0FP. U 06KA B:
UD6AY, UD6BW. U06-00I 9 . UF6KAE: UF6AP. UF6AS. UF6 _
AS. UF6BO. UF6B X. U F6HA, U F6HF. UF6H K, UF6H S.
UF6H W. UF6-6?60 . UF6KA R & UF6GE. UP2KPI: U P2NM H.
U P?M M A . UQ2KAA: UQ2AO. UA2AQ. UQ2PN , UQ2·037 1,
VEIASJ & VE I DH . VE20 CW12 & WA2UPC. VE4M F & V E4JB.
VE6AED & VE6AVR. W 2PCJ &. WB2CKS. W3KT & WA3AT X.
W3MWC & W3WJO. W 4TRC: K4 lRL. W4CHK. W40M S.
W4ZXI & K4MZU. K4 SHB . W6GFS & W B6KBK. W6KG &
W 6DOD , W6QJW & W 6VNJ. WBIPA & KBCFM . WBUM: KB­
QKY. WA8CZH, WABOBG, W B2 FIT. W9 EXE & K9YO E. W9­
YYG. WA90 TY. W0AIH & K0ZXE. WA21ZS & W 2UI. WA 6UFW
& K6A UC. W6B H. WA6IQM . YU IBPQ: Club. YU3 EY &
YU3TBM . 9F3USA: K7ZBN. W4 D rw. W4 EJP, W4SYX,
W 5QH D.

M.O.M.T. StationOperators
OL4FB & OJIKG. OJ9 CN, DJ9 RT, DK llO. D KI KQ. DL3 RA.
DL4RW. John . DL0MU: OJ 1FC, DJ 9TQ, OJ9TS. JA3YBF:
J A3EBT. JA1FGJ . J A3KGF. J40YAN : JA20 HL JA2LQG,
JA3KU O. JAiBHG. JA0 A IF. JAOORH . K3J H & K3JLI , WA3·
FFR. K4CG ~ K3W UW. K4 POL. K4ZA, W 8 4GTS. K6AHV &
K60C. K6 PJY. W B6B AZ. W B6H DH . W B60 JO . K6AN &
K6A LH . W6RGG. K6U YC & W6 KN E. W 60 SU, W 6WWQ. WBG_
CW O. KA2N Y: K6Z BV. K9 0 CX . Denn is . LA?AB: LA7U H,
LA8WF. LABYB. LA9 XH . OHIAA: OH I N K. OH I PI, OH I RG,
OH I SU. OH ISY. O H I W R. O H2YV. OH2AL: Cl ub . OH2AM :
OH? A AM . OH ?: BB R. OH 2 BC. O H2 8 CZ. OH 2 BH , O H 2BO,
OH?BS, OH 2 KH . OH 20 V. O H 2SB . OH3AG: Club . OH6AA:
OH5TM . OH6N H. O H6W I. OH6X P. OH 6YA. QH6YO. OH 6I H .
OY6FRA: OY2H. OY:?J . OY3B.OY3H . OY4R. OY5N S, OY5Q,
OY7M. OY7M L. OYBN A, OY9 IM . .PJ pCC: KI ANV. K3 N PV,
WI RGO. WI AIH. WI EOS. WIFJJ : WITX. W 2AO E. W3 M L,
W 4GF. W4KFC. W4ZM. W GRR. SK6AJ : SM5AO. SM 5CA K,
CM 5CBN. SM 5CEU, SM 5FAC, A r n e. U lA: UAIAJ. U A I 0 A ,
UA I FN . UA I KAC. UAI KBW. UWIAB. UWIBG. UWlCX.
U B5KB B: U A ~LM. UT5TC. UYSDP. UY50C. U Y50M . VE6­
AV E: Cl ub W2CXM: WA2UJM . WA3 H RV . V E2AOK. W 3GM &
W 3AI P. W3B YX. W30RO W3GHM . W 3HHA. W3 KV, W 3NOH.
W3TGM. W3MSK & K3 FST W3 FYS. W3IN . W3Z KH, WM': RW .
WBCON , W A0GQI , WA0S0C. W:lNX & W 3N N K. W30V &
K3 HTZ. W 3TV s; W3AOH . W3 LMM . W 3LO E. W 3U H N .
W 3YU & WA30TO, W A3GJU . W4BVV & K30 A E, K90 PF,
W3 BY, W3D PJ. W4 ETO & W 4BR B"W4CKB, W 4JOR, W4 LCP,
W40 BK. W4T LN. W4WS. W0 BE. WOYCR. W A4 DHU . W 6ANN
&. W 60 FY. WA 6GFD, W B6FCE. W6GP & K9 LBQ. K9Z M S.
W6DGH. W 60 QX, W 6JPH . WGRW. waso t,o. W6I SA: K6SD R.
K6VZA. W 5CWQ, W 6ITY. WA 6CZR: WA6LB P. W 8 6EFA. W B G­
L FR. W B6LNW. W B60LR. W B60YG. W B60 YU. WB6VTM .
W6SR / 6 & K60ZL. W 6GQK. W 6WX / 6 & K6EBB. W B6K IG .
W7SFA & K7HAX, W70 L. W7 ENW. W7LAV.,

83 103
7f} 94
70 104

50 135
48 131
51 11 3
37 106
33 81
34 89
4 5 86
38 86
26 52
27 58

691
626
720

193.880 672
184,549 630
179 .252 607
158,015 780

71.250 404
55.596 302
55 .020 218
52 .692 235
36 ,8 16 256
33.575 171

W h it e R u ss ia
52,924 413 26 75
52.398 458 19 52
33.5 12 44 1 16 43
30.870 191 24 46

M ul t i -O pera tor

M ul ti - T ra n sm itter

JABYAN
JA3YBF
KA2NY

SOUT H AM ERICA
PJgcc 8,258,7876,046 135 324

UBSKAU
UB5KFf
UBSKID
UB KK O
UB 5KAG
UB5KKB
UB5KBA
U85KAW
UB5KDS
UBSKLD

UC 2KAC
UCZKB K
UC2KMl
UC2KNU

EUR OPE
OH2AM 4.11 8.6'l8 3.277 155 412
OHIAA 2, I 9'l . 125 2,?15 136 339
UtA 2,109.9442 849 114 274
SK5e.J 1.971 .840 2.366 121 295
Dl 4FB 1,3968501. 935 101 ' 43
OY6fRA 719.865 1.771 61 188
UB5KBB 563 .693 910 93 23'3
DlOMU 507.185 930 79 166
OH 2Al 454.701 902 77 190
OH6AA 270756 903 58 149
OH3AG 222.992 715 51 125
LA2AR 121,128 547 45 123

N OR T H AMER ICA
W3MSK 4.560 038 2.696 166 423
W4ETO 3.435.939 2,374 145 362
W4BVV 3.209 .5 182.240 145 349
W3GM 2,982.6502.017 14 1 352
W6GP 2,180,864 1,71 2 146 302
W3TV 2,002 ,296 1,546 131 325
K4CG 1.456.031 1.258 118 283
W61 SA 1,405.457 1,284 131 258
W3YLJ 1,354 .263 1.118 P9 308
W7SFA 1,280,4851 ,256124 231
K6AHV I.20I, q!5 1. 151 135 232
W30V 1,183.3301 ,141110 255
K3JH 1.181.5051 .0851 04 261
W2CXM 1,000 .644 956111 255
W6ANN 968.000 95~ 121 211
K6UYC 844.998 859 11 7 224
W6WX/ 6 806 ,520 911 11 6 196
K6AN 701.099 748 118 ?11
W3NX 561.1 56 631 95208
W6SR / 6 550.830 63911 01 91
VE6AVE 9.240 126 28 7

ASIA
339 8 ~2

2n.000
302,760

89 182
80 155
79 170
68 146
73 148
67 131
58 107

U.S.s.R .

685.3591 . 135
538 .620 1.016
517.67 1 1.266
25 1.878 677
502 .775 917
242,946 606
220 .770 637

H u ru r a ry
299.706 770 70 139
98 ,134 452 37 102
58,088 31 2 34 78
42.432 257 33 69
33.504 201 27 69
16,320 160 18 42
13.090 168 19 51
10.868 206 12 40

L u xe m bou r g
U
1,526 .328 1.831 11 2 257

N o r w a y
742.668 1. 117 91 220

P ol a nd
92.421 397 48 11 5
51.040 348 27 83

Sweete n
1,218 ,440 1,524 IO?: 230

347, 814 744 71 155
41.888 207 36 52

W nles
156.624 554 45 III
Y u gmr.ln v ia

391.058 792 74 177
85.715 437 45 110

C l u h S ta tion s
E ston ia

337,620 1,122 60 144
62,96 1 582 21 72
E uro pea n

758,7641 ,178111 261
407,340 874 83 209
371.365 898 67 190
264,377 77 4 63 178
255,136 614 69 169
222,069 536 71 1E6
213,400 640 58 142
197,285 601 59 152
II ,780 407 471 33
92,826 399 47 115
91.339 448 39 90
45,889 200 35 74
44,928 271 38 79
36,71 4 370 21 58
32,108 178 30 6'l
28.322 180 30 68
27.648 233 25 71
25.550 174 26 76
20,720 153 19 55
15.252 223 13 49
10.584 11 9 22 47
9.300 143 20 40

5.014 180 9 14
K a l iningrnd
10.653 153 15 62

L at v ia Our tha nk s t o the follo w ing
638.IOO I ,OqO 85 21 5 st a t ions w h o sent in t he i r
214,605 686 65 106 logs fo r c h ec k in g purp oses.
211.684 71 2 54 133 DK2BZ. DJ<3TA . OL4PV. OM-

l
151.008 584 57 119 2AOO. DM 2AUF. OM?BJD,
36,5Q4 254 23 45 D M2AXM . DM :;!BNJ. DM2-

~ 24.381 278 17 6d BN L, DM 2BWK. DM2B YE,
) 13,276 185 14 79 D M1 CL M . DM3DBM . OM3TF,
'r' 12.3?8 223 11 3C; DM3W SO. DM 3XVO /p. DM3·
~ 3.149 59 15 32 YYA, D M3Z0 C. DM4CF. DM -

L i thuan ia 4 UA, D M4WPL. DM4YCF.
215 031 548 61 IS? DM 5VL. K5FKT /K P4, LA4LL.
103.248 553 34 110 LII YW. O KI A KG. OKI KCD.
102.592 743 29 73 OK2B BJ. OK20 U. O K3 A LE

59 .360 3$16 23 83 / p , OH I LA. OH 2BAC. O HG­
25.848 275 26 46 N H. OH6VR. OH~N I . OZ2LW.
M oldav ia PY2 BKO. SM3CJO. SM 5 ADY.

3,920 68 9 19 SM6RSM / G. SM7MS. SM 7­
Ukra in~ OI EI7, SP2LV. SP3CGA. SP­

721,6121 ,111 102 254 9 AO A. SPB-I 079, UA3FK.
605.744 1,245 87 202 UA6 KPA. UA6LC, U A9 ES,
605.220 1,067 97 233 U 8 5ES. UB 50P. UW4 HW ,
279.930 635 69 l SI U Y50 B. UY5ZI. UA'2·1 2 ~3 3.

227.556 753 54 14'l V E3 0V. V K2AND. W ?W Z. W A·
195.0'l6 684 51 lI 8 3 KOI, W4RA E. W 4WSX. OH3­
195,020 559 581 38 UQ/W6. Y0 3 KSO. Y06· 570G.

M. O .S. T. Station Operators
& OKI KW. DK IPG. OJ 2BW/LX & DJI ER, DJ6RX,
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A MUST FOR EVERY DXER
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This fabulous book sells for $3.95 any­
where in the U.S. and is available for im­
mediate delivery from the CO Technical
Library, Howeve r, with any subscription to
CO you ca n obtain a co py of the DX Awards
Lag fo r just $ 1.50 (a $2.45 savings). To ab­
lain your OX Log at the discou nt p rice it must
a ccompany a subscription o rde r to CO, hut
that o rde r ca n be fo r re newal s o r extensions
a s well as for new subscr iptions.

SUPPLY IS LIMITED-ACT NOW!
Without subscription. cost p rice is $3.95.

AWARDS
LOG

This new ISO-page log book has been
published for usc by all DX'ers to keep
an orga nized log of contac ts and con­
firmations for the many OX awards now
available,

Complete details are provided on the
number and type of contacts needed for
over 100 major awards made by amateur
radio clubs th roughout the world. In ad­
dition to specifi c award qualifications and
costs. the method of confirmation and how
and where to apply are also listed under
each individual award.

Special individual logs arc set up under
each award providing space for a complete
record of con tacts and confirmatio ns in­
cluding log data requ ired to be submitted
with the awa rd application.

T he DX A wards Log requ ired over two
years preparation in order to contact radio
clubs th roughout the world for the latest
data on awards currently being offe red. It
is the most complete and up-to-date source
for such information. It will be invalu­
able to the "wall paper collector" as well
as any amateur of SWL mak ing OX
contacts.

Circulation Department. C Q Magazi ne
14 Vanderventer Ave.. Port Washington, N.Y. 11050

Gentlemen: ~
Your offe r is too good to miss. I have indicated my preference below.~

(Payme nt must accompany order.)

NAl\..1E ,CA L L ~

CIT Y STA T E ZIP .

I want the OX Awards Log with a CQ subscription for:
o I yr. at 57.50 0 2 yrs. at 512.50 0 3 yrs. at 516.50

o I just want the OX Awards Log at 53.95

o New Subscript ion 0 Renewal 0 Extension

30 • CQ • August, 1969 See page 110 for New Re ad e r Servic
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• fOil: THE STRONIiEST SIGNAL UNOER THE SUN !

Hy-Galn Electronics Corporation
".0. Box 868 ·2

LIncoln_ N.bro.ko 68501

SPECIFICATIONS

Mechanical
Weight lib.
Dimensions 3l/u 6 l/.~

Input Receptacle SO-239
Output Receptac le . _ Standard Terminal Lugs
Weather Protection Internally Sealed with

Moisture Relief Hole
HousingMaterial High Impact, Injection Molded,

Cycolac Plast ic

Electrical
Bandwidth 3 through 30 MHzContinuous
VSWR , U (when terminated with

a balanced 52 ohm load)
Power Rating , 1KW DC-AM
Impedance Transforma tion Ra tio " . 1:1at 52 ohms
Input Connector . , , , , S().239
Insertion Loss , .. , Negligible
Feed-through Loss . , . , _.. Negligible

(Hy·Gain', Balun lurns a 52 ohm
unbalanced sysl eminto a 52 ohm
balanced system.)

Hy·Gain's ferrite Balun provides a way
to couple a 52 ohm unbalanced trans­
mission line inlo a 52 ohm balanced
antenna system.

And it works on either" doublet or beam! The Hy-Gain
broad band Balun improves the transfer of energy to
the antenna el iminating stray RF from the feedline
and support ing tower.

When a beam or dipole antenna is fed directly from a
ccaua! line. there is an unbalanced condition. due to
the currents fl owing down the outside (shiel d) of the
coa... These currents radiate and thus affect both the
pattern and the trent-to-back rat io. In addition they
cause TVI and drain away effective power.
The electrical pnncpal of operation is similar to that
of a 1:1 transformer. It is frequency independent.
mechanica lly superior, and will operate over all ham
bands. Hardware is furnished to mount on the beam
boom or to be used as center insulator in a doub let.
Get the Hy-Gain Balun at the best distributor under
the sun (hecarries all Hy-Gain products).

•, e Balun from H~-Gam
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BY GE OR GE jACOBS.* W3ASK

S I:"CE the firs t S PUT N IK was launched in
19 57. nearly 1,000 m a n-made sate llites a nd
spacecraft ha ve been successful ly rocke ted
in to space . The U n ited Stales is responsible
for a pp roxima te ly 600 o f these lau nc hings;
the Sov iet U nio n -100 : Fra nce 4 ; a nd Ital y
a nd Austral ia I eac h. The USA total in cl udes
3 sa tel lites bu ilt by British scientists . 2 by
Ca nadians. 2 by the European Sa te llite Re­
sea rch O rgani zat ion (ES RO). a nd I each by
F ra nce a nd It aly.

Communica tions in one form or another
playa vita l ro le on every sa te lli te a nd space­
cra ft launched . The vast amoun ts o f scie n­
t ifi c data collec ted in o uter space hy sate llites
arc sent hack to earth over radio telemetry
channels; astronauts and cosmonauts keep
in to uch with the world below them via
spacccra ft - to - enrth communication links:
spectacula r live color television shots o f the
moo n. a nd c lose-up pho tos of ~I a rs a nd
Ve nus ha ve been flashed back to earth re­
cenrlv over communication links : beacon
transm itters aboard e very satelli te permit p in­
point t racking from the eart h. a nd the small­
est mo vements o f many satelli tes can be con­
t ro lled rernorclv fro m the eart h bv radio- -
control circ uits.

Bv m id- 1969. at least 400 sa te llites we re in
orbit. o f which no fewer than 50 were trans­
mitting radio signa ls of one type or another
hack to earth o n frequen c ies be twee n approx­
irna telv 19 a nd -102 me.

Table of Satellite Frequencies

The following ta ble lists those frequencies
o n wh ich o rbi ti ng sa tellites la unched by the

nitcd States were transm itting radio signals
back to ea rt h as o f the end of June, 1969.
The tra nsm itt ers on ma ny o f these sate llites
aTC expected to to continue opera ting thro ugh­
ou t 1969 . a nd beyond.

The USS R has lau nched mo re t han 280
sa lelli tes 10 date in the ir COSMOS scientific

· 11307 C lark Street, Silver Spring. M d. 20902
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a nd space explo ra tory ser ies, in add itio n to
more tha n 100 other scientific, communica­
t io n. in te rpla netary a nd lunar sa te llites as
well as several m anned spacec ra ft. Si nce most
of the R ussian sate lli tes rema in in orbit o r
tran sm it radio signa ls for onl y a few da ys.
their freque nc ies a rc not shown in the ta ble .
For the most part . however. signa ls from
R ussia n COS~ IOS sate llites ca n usually be
heard o n fr eque ncies between 19 .990 a nd
20 .01 0 me in the h igh frequency ra nge . C O S­
~I OS sa telli tes have recently been launched
o n incli nat ions o f approximate ly 48 . 5 1, 6 5.
72 a nd 8 1 degrees. a nd have had pe riods
ranging between 88 and 93 minutes.

Space-listene rs ha ve repo rted that man y
C OSM OS sa tellites c ha nge frequenc y w hi le
in o rbit ; using 19 .995 me when first lau nched
a nd c ha nging to 19 .990 me shortly be fore
re-entry.

Signals from R ussia n satelli tes in t he ~ I E­

TEO R weather sate lli te system (a ppa re ntly
containing cloud-cover information), have re­
cently been reported o n -16 1.5 . 4 64 a nd -166.5
me, T hese satell ites have a period o f a pp rox­
im ately 97 m in utes. a nd arc inclined a bout 8 1
degrees to the equator.

R ussia n satellites in the scientifi c PROT O N
se ries ha ve bee n repo rt ed o perating o n 19.91 0
me. with an incli nation o f approximately 51
degrees and a period of about 92 minutes.

Man In Space Frequencies
W h ile most o f A POL LO's com m u nications

will he carried out on microwave frequencies
in the 2.000 me ra nge, some will take place
on v.h .f. a nd possi bly o n h .f. a s we ll. Com ­
munications between the lunar module and
the APOLLO com mand module m a y ta ke
place o n 296 .800 and 259.700 me. The com­
mand module's recovery beacon. used dur­
ing splash-down, is expected to opera te o n
2-1 3.000 mc a.m., a nd there is a s.s .b. h .f.
backup beacon o n 10.006 me.

For mo re complete detai ls concerning the
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Table I-list of Frequencies on which Satellites could be heard as of May 15, 1969
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Command, tone m odul a ted
"
"

Com mand. e .w. beacon & t e lemet ry
"
"
"
"..

Commanrl t elemer rv
Command. c.w. beacon & t eh-met ry
Command teh-rnet rv
Command . c.w. In-aeon & t i-lcmet ry

"
"
"
"
"
"

Comman d . c.w. beacon &. t elemet r v
"

Command k leml.'t ry
Comma nd. c.w. beaco n & telemet ry

"
Command t elenu-t ry
Command, Cow . beacon & telemetry

"
Command tclcmet rv

"
Command , c.w, beacon & t elemet rv
Command t eh-met r v
Cont inuous e.w, beacon & telemet ry
Command telemet n '

"
"
"

Cont inuous c. w. beacon & telemet ry
Comma nd . c.w. beacon & telemet r-y
Com mand telem etry
Command. c.w. beaco n & t elcmctrv
Command. c.w. beacon &. ft'lt'mt'lry

"
"
"
"
"
,.
"

T rnnsmlt tl n g only in sunlight
Comma nd . c.w. t.eaccn &. teleml'try

"
Comm nnd telemetr-y

"
Comma n d , t e lemetrv &. photo (A P T )
Command telernet rv..

"
Commn nd t<.'lem{·try

"
"

Comma nd . telemetry & photo (APT)
Command. t elemetry & photo (A PT)
Commfl n ll tdt'm{'t r ~·

Comma nd , tel t'm<.'try & photo (APT)
Comma nd te lem t'tr.\·
Comm Rnd, tone modulated beacon
Commflnd tdt'metry

"
Command . ton e m odul1\ted 1waron..
Comma nd telt'm<.'tr~·

"
"
"
"
"
"..
"
"
"
"
"
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APOLLO communications syste m and a
list ing of all frequencies used, see "Said the
Spider in the Sky", by H. W . Kelley, which
appeared in the June , 1969 issue o f CQ.

Cosmonauts of the Soviet SO YUZ 4 and 5
spaceships launched earlier this year used
freq uencies 15.008 a nd 20.008 mc in the h .I,
range , while other Soviet m an ned space­
craft ha ve used 17.365, 18.035, 19.996 a nd
143.62 5 mc for voice a nd telemetry trans-

• •rrussions.

listening to Satellites

Signals from man y of the satell ites oper­
ating in the h .f. region, especiall y fro m the
Russian COS:\IO S se ries have been repo rted
hea rd on ord inary sho rtwa ve receivers using
not hing mo re th an a simple vertical or dipole
type a nte nna. Signals from the higher power
satelli tes operat ing in the v.h .f', band (136­
138 me) have o ften been reported using
relat ivel y inexpensive v.h .I, receivers, or on
shor twave receivers equipped wi th a suitable
freq ue ncy conve rte r. An outside a nte nna,
prefe ra bly one wi th direc tivity a nd ga in is
highl y recommended fo r receiving most sa tel ­
lite signa ls.

The sa tellite wh ich ca n usuall y be hea rd
wi th the least d ifficulty arc those wh ich trans­
mit continuous c.w . s igna ls. These signa ls,
wh ich arc ofte n used as track ing beacons,
can usually be ident ified by their steady tone
when the receive r's heat freque ncy oscillator
(b.f.o .) is in the 0,", posit ion . T elemetry sig­
na ls arc often more d ifficult to rece ive. since
in most cases tc lcrnc trv d ata is transmi tted
for o nly brief pe riods upon comma nd from
the grou nd . T elemet ry signals usua lly con­
sist o f two or mo re m usical soundi ng tones
transrn ittcd a t the sa me lime, o r as in the
case of rnan v Russia n satell ites. of a se ries of

•
oat s and dashes or varying lengths.

There a rc so man y sa te llites no w in orbit,
it is necessary to command-operate more a nd
mo re of the ir transrn irtc rs in order to share
the few remain ing freq uencies and to avoi d
inte rference bet ween them . Note in the tahle
thc number o f limes th at three. four a nd
sometimes five sa te llites sha re the same
freq uency!

Identifying Satellites

Satell ites a rc usuall y identified by thcir
orbital cha racterist ics. Am ong the most im ­
port ant characteristics a rc inclination a nd
period, both of which a rc give n in the table
for each satelli te .

Se e pa g e 11 0 fo r New Reade r Se rvice

Inclinat ion is the a ngle that the sate llite's
orbi t makes with the earth's equator as the
satellite crosses the equator in a south-no rth
direction . By plotting the inclinat ion o n a map
or globe, it is possible to determi ne quite
easily the d irection in which the satell ite is
t rave lling. If a rotatable directional ante n na
is be ing used to receive satelli te signals, the
inclinat ion va lue wi ll help to dete rm ine in
which direction to aim the a nte nna for
strongest reception .

T he satelli te's period is the time it takes,
in m inutes, for a satellite to complete a n
o rbi t. By timing receptio n on successive
orbits, it is often possible to identify a satel­
lite by its known period .

The exact t ime that a satelli te passes over­
head, or its nearest approach 10 a listener's
location as it orbits in space can be deter­
m ined by noting the Doppler shiit on the
satellite's sign al. The rela tive veloci ty o f the
satellite wi th reference to a listener o n ea r th
causes the sa te llite's signal to c ha nge p itch
in much the same manne r th at a tra in's
wh istle changes pitch as the tra in approaches
and moves away from a n obse rver.

A s a sa te llite a pproaches a rece iving loca­
tion, its frequ ency will he slightly higher tha n
its ac tual frequency, a nd it will appea r to he
dec reasing. The sa telli te's t ru e frequenc y will
occu r a t the inst ant of c losest approach, a nd
wi ll continue to decrease for a short time a'i
the sate llite passes by. AI 20 mc the Dopplc r
sh ift will he approximatel y o nc kc , while a t
13(, mc the shift ca n be as much as s ix kc,
for sa te lli tes in orbits below a thou sand miles.

T hrec add itiona l satellites in the Orbiti ng
Veh icle fO \'5) scientific sa te lli te se ries we re
succcssful lv la unched hv the Uni ted Sta tes on

• •

Ma v 23. 0\'5·5 has an incl inat ion o f 33 de-
grees . a period of 3 120 m inutes and transmits
on 1J O.(,50 me; OV5-o has a n incl inat io n of
33 degrees. a period of 3 I 15 m inutes and
tra nsm it s on 136. 380 mc : OV5-9 has the
same parameters hut tra nsm its o n 136. 5JO
mc. All th ree rrnnsm iucrs a rc command­
con i rolled from the ground .

On Ju ne 5. the U ni ted States la unched its
siv th sa tell ite in the OGO nying laborato ry
series. OGO-6 is dcsicncd to studv the inte r-

• •

ac tion between solar radia tion and the ea rth's
a tmosphere a nd magnet ic fiel d . T hc satel lite
has a period o f 100 m inutes a nd is incl ined
X2 degrees 10 the equator. Its command -con ­
tro lled transm itters opera te on the sa me fre ­
quencies as previous OGO sate lli tes: 136.200,
400.250, a nd 400.850 mc. -
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Mld,l eM-52

User Net- $3 1.95

A mu st for
continuou s
measurement
of stand ing
waves. Observ
SWR at a ll t ime
with consisten
a ccura cy .

15Boo COMMERCE PARK DRIVE.
BROO K PARK. OHIO 44142

Con sta nt communication with
virtuall y no fa ding or blind
sp ots when c he nging d ire ction
in travel.

Turn the corner a nd you could
get lost wit h a single ant e nna .

•
are amazing

i s ex ce l len t

NEW-TRONICS CORP.

Guaranteed im pressive, superior
perfo rma nceovera singleantenna
syste m. Most uniform signal pat­
t ern su pe rior to any sin gle
mounted ante nna because of
uniquely detailed phasing design.
More con sistent communication
with virtually no fading or bl ind
spots when changing direction in
travel. No ma tter wha t your needs
-H USTLER will be the only an­
tenna system you 'll ever need to
buy!

If you have been a ha ppy mobile r­
you al ready have t he Hustler mast and
resona tors. Now for the very best
mobile signa l, duplicate you r pre sent
mount, mast, resona tors. and buy the
Double Talk 20 foot harness,

ModelDTLS .. User Net $7 .95

(jI~'BB)
III

PHASED
@

00 \!J B~ - ip ~ '
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The preceeding installment of this two part article discussed the possibility of
using a sampling technique to generate a slow scan television picture from a
conve ntiona l fast scan closed circuit TV camera. This second part gives the
complete circuit details to convert a typical fast scan TV camera to a slow
scan camera for the transmiss ion of long distance (DX) television whenever

the occasion demands .

M A;"Y amateur television enthusiasts have
on hand a tube type vidicon camera or have
acquired a low priced Japanese transistor
ca mera . Either of these types is useable hu t
it shou ld he kept in mi nd that a thorough
understand ing of the pa rticu lar camera is
necessary. ecdless to say a camera sche­
matic is necessary because you should he able
to locate the particular circu it called out in
Ihis discussion. It is also imporlant to keep
in mind that 60 cycle hum may become a
problem and it may be necessary to mount
the camera power supply transfo rmer away

· Waldron. Indiana 46 182.

from the vidicon in a separate box . The hu m
will vary fro m camera to camera and may be
negligible in some cameras.

In o rder to get started. exa mine the block
diagram shown in fi g. 8. Two ramp (sweep)
generato rs are requi red . T he 15 cycle sweep
is synchronized to the 60 cycle lines and pro­
vides the basic horizontal line rate for the
slow scan TV picture. The sweep voltage
drives one set of deflection coils in the fast
scan camera w hen it is operated in the slow
scan mode. This generator also provides sig­
nals fo r blanking and synchro nizing.

T he 1/ 8 cycle ramp genera to r pro vides
the "sliding pulse" reference to genera te a

+ 10 ,,- + 20 ~ ... 6~ _ ... 10.., .

Fig . a-Block dia­
gra m of a slow sca n

sampler came ra.
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Views of the interio r of the W9NTP sample r cam­
era which includes a monitor scope. Co nstrue.
tion is on glass epoxy vector board. The boa rds

are supported by slotted dowels.

38 • CO • August, 1969

pulse at a 15,750 cycle rate that moves in
time across the origi nal fas t scan raster. The
ramp level seller adjusts the d.c, voltage level
and magnitude of the ramp to center the
sampling pulse. It will be remembered from
the first part of this two part art icle that the
sampling process moves in a perpendicular
direct ion from the top left corner of the pic­
ture down across the original horizontal
scanning lines and repeats the cross scanni ng
a small distance to the right of the first line.
Th is conti nues for 8 seconds until 120 cross
lines are created. Because of the cross scan­
ning the result ing slow scan picture will be on
its side and in a mirror image format. The
first model of the camera had a mechan ical
mount that rotated the camera 90 degrees. To
take care of the mirror image. the XYL made
a sign for ID with my call letters written
backwards. Those of you that like better solu­
tions can use the alterna te method of switch­
ing the deflect ion coils in the manner shown
in fi g. 16(A). This may require a camera that
has the same inductance deflect ion coils in the
horizontal and vertical directions. This can
be easily accompli shed if you have bui lt your
own fast scan camera which is hi ghly recom­
mended. ATV Research in Dakota City, Ne­
braska generousl y provided the autho r wi th
matched coils.

The 1500 cycle multivibrator is standa rd
among all slow scanners. Circu it details will
be discussed later but the two sync signals
from the 15 cycle and 1/8 cycle ramp gene­
rators cause the multivibrator to shift its
frequency to 1200 cycles. The lack of pictu re
informat ion causes it to oscillate at 1500
cycles (black frequency) and the presence of
a whi te signal cause it to change its frequency
toward 2300 cycles. This filtered square wave
from the rnultivi brator is next fed into the
transmitter through the microphone jack.

The power supplies are zener regulated
from surplus house zeners (Polypaks) and
provide the necessary regulation .

The sampling circuit consists of a Schmitt
tr igger that has applied to it two ramps
(15.750 c.p.s. and 1/ 8 c.p.s.). The combina­
tion of the two ramps cause the Schmitt to
trigger at a changing period throughout the
15,750 cycle period for the frame time of 8
seconds. A pulse is generated from the vari ­
able firing period of the Schmitt and a field
effect transistor (FET) is gated on for the time
of the pulse. If the fast scan video is applied
to the "source" of the FET it will be gated on
for the length of the pulse to the output

See pag e 110 for New Reader Service
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Fig . 9 - Ci rcuit of the 15 cycl e ho rizontol ra mp generator.

"d rai n ." Since it will be necessary to "box­
car" (hold th e sa mple until th e next gating
pulse) th is pulse to inc rease its energy con­
tent, the dra in is connected to a 200 mmf ca­
pac itor. A high impedance Darlington bipola r
transistor pai r provide th e h igh impedance
d ischarge path fo r th e FET and pro vides a low
im pedance sa mpled "slow sca n signal" to th e
multi vibrator.

Circuit Discussion
Ho r-i zoutul UlIInl) (;.~neralnr

The slow scan ramp genera to r shown in
fi g. 9 consists of a monostable mult ivibrator
and an RC charging net wo rk to form the
sawtooth sweep. In order to maint ain lock
with the (,0 cycle line. transistors Q, and Q"
distort and sharpen th e sine wave signa l to
provide a sync pulse for triggering the mono­
stable formed by Q". Q I. and Q;.. The RC
combination form ed hy U I and C I determine
the re trace time and the width of the sync
pulse from the ge nera to r. Transistor Q ;. acts
as th e d ischarge tra nsistor fo r the RC net -

work formed hy C:! a nd the resistors con­
nected to plus 300 vo lts . Pro vision is m ade
to lim it th e sta rt a nd stop of the charging by
means o f start and stop potent iometers th at
set the begin ning and ending of th e vo ltage
across C:! to m ake sure th at th e ra m p is charg­
ing over the time period between th e end of
the sync pulse and the beginning of the fol­
lowing o ne. In th e adjustment 0 1" th e II RATE,

START and Sl O l' potentio mete rs, it is help ful
to d ispl ay a Lissajou fi gu re on an osci llo­
sco pe to form th e familiar <I to I pattern .

V.orl it'al !tarn)) Gf" llt"ra lur

T he o pera tion of the l iN c.p.s. osc illa to r
shown in fi g. lOis hasica llv th e same as the- .
15 c.p.s . oscillator. The sync signa l is pro-
vided hy a pulse from the 15 cycle oscilla tor.
In th is case th e tim ing net wo rk has a much
greater time constant as can he seen in the
values of C:l and C t , The se tti ng of the ST,\ RT

and STO I' potent iometers will he described
lat er. The ou tput ramp is cente red about 6 .2
vo lts and has a range fro m 5.2 to 7.3 volts.
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Fig . 10 - Ci rcuit of the 1/8
cycle romp generator.

l fn" Rft . 16 . 1a - = :-;;::;-;= - - - - - - - - - - - -----'

See pag e 110 for New Reade r Service Augu st , 196 9 • CO • 39



It should be stated that the result s of
proper opera tion of this circuit ca n be seen
on a [ast scan monitor when the complete
system is opera ting properl y. A faint wh ite
vert ical line moves from the left side of the
screen 10 the right side in 8 seconds. Potenti ­
ometers P, a nd P: provide the d.c, level and
amplitude adjustment 10 the Schmitt sampl­
ing circ uit 10 cover the screen. :\l aladjust ­
menl is evident when the white line docs not
cover the whole screen in 8 seconds or docs
nol quickly appear to repeat after one sca n.

+6.2 v.

56 00

Stt to 5 30 0 .0.
l h t l S t '

750.0.

+ 22 v.

P ,
Y

750.0.

t---- . '
~
__~~2N3638 2N3638~

E Ou °16
P, .1+-:-"

t-_ _ -"::':.:OO.::;.ll" U ' 01

'0'
+ 7. 8

- 6.2 v

Fig . l l - Circuit of the romp level seller ond d.c.
amplifier.

It is for th is reason that the outpu t must go
to the ramp level sette r to provide the eorrect
level and amplitude ramp to the Schmitt
trigger circuit. It is important to note that
th is sweep (1 /8 cycle) does not drive deflcc­
lion coil s as was the case of the 15 cycle ram p
generator.

Ham" L.,,·.,J Se tte r Clreu lt

In order to amplify the 1/ 8 cycle ra mp
and set its average level it is necessary to use
d.c, amplifier circuits. The differential ampli­
fier config uration shown in fig. 11 serves to
do this and maintains the same phase outpu t
as the input. The ramp from the 1/8 cycle
generator is app lied 10 the base of transistor
Q,•. A d.c. voltage is applied from a zener
re fe rence to the base of tra nsistor Q ,o. The
schema tic shows the measured voltages when
the ramp has been adjusted properly.

S a m p ling" C ir r u it

The basic principle of the Schmitt circuit
is such th at it is used as an ampli tude com­
parator to mark the moment when an arbi­
trarv waveform reaches a reference level.•
When the reference level is reached the out-
pu t makes an abrupt change. Another name
for the circu it is the emi tter coupled binary.

In fig. 12 transistors Q". Q,_. and Q" , take
the -\ voll negati ve pu lses from the fast scan
ca mera and genera te a 15.750 cycle ramp at
the emitter of Q" ,. T his -\ volt negative signal
can be derived at various places in the fas t
sca n ca mera and usuullv comes fro m the

•
retrace pulse generated du ring the horizontal
flyback time.

T ransistor Q" provides an emitter follower
output fo r the 1/8 cycle ramp. Both ramps
( 15 .750 e.p.s. and 1/8 c.p.s.) are added to­
gcthcr th ro ugh 2700 ohm resisto rs 10 the base
circu it of Q:"'1I.

The Sehmitt circui t consisrs of transis tors
Q"" and Q",. The addi tion of the 1/8 cycle

-.
0"

To Term,note d V,de o Output-=;?'+H
at Fo, ' Scan Camera r

2 2 0 0

10 00

0"
2 N1711 02 4

2 Ntnl
G $ 10 ... Scan

Outo ut

• 6 . ~__L """ -J__....J
- 6.2 v

Fig . 12-Circuit of the slow scan sampler, Schmitt trig ger and boxcar ci rcuit.
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Fig. 13-Wo veform showing the a ddition of the
two ro mps to gene rate the sliding pulse . (Dra w­

ing is not to scale .)

1200 cycles. ISOO cycles a nd 2JOO cycles
respectively. It is easy to see that the fre­
quencies arc changed hy changing the vo lt­
ages to wh ich the timing components arc
re turned. All of the adjustmen ts a rc some­
what inter-related in the ini tial set up and
require severa l seq uentia l adjus tmen ts to
hri ng the freque ncies into proper range .

It shou ld he noticed th at potent iomete rs
/" and P: should he ganged but sa tisfactory
adj ustment ca n he made with individ ua l po­
tent iometers if an oscilloscope is LI SCO to keep
the d ut y cycle sym metrica l. The circuit dia­
gram. fi g. 14. shows the voltages th at mu st
he applied to th e rnult ivibrator for initia l
setup.

The o utput if the I\ IV is am plified. fi ltered
and fed into the microphone input of a tape
recorder o r the transmitter. One word of cau ­
tion should he given here. It is very important
th at no higher audio components than 2300

15.7 50 ( p s..

1,0: cps

~-f.~ ---

-t,
t,t ,

ramp to the 15 .750 cycle ramp ca uses the
Schmitt to fi re nt a sliuhtlv d ifferent time fo r- .
each cvcle of th e 15.750 cvcle waveform .

• •

Figu re IJ sho ws this addi tion and how the
tim e between the fir ing po ints of the circui t
changes (II ' ''L 1:.: ) for a given firing vo ltage.
T he result is tha t a succession of pu lses with
it const antly changing period is generated .
T he output is Q" is d iffe renti a ted hy a 100
mmf capacitor and th e cond uction of tran­
vis tor Q:::!. is controlled hy the SPOT S iZ E con­
tro l. 1'1. This adj ustment m akes the sampling
pulses wider.

Transistor Q :.: ::. has an emi tte r follower OUl ­

put that feeds the sa mpling circu it consisting
of transisto rs Qe- and Qe.;. an xIPF- I05 junc­
tion f ET. The fast sca n \ ideo is fcd into the
source of the rr.r a t a point /I and th is video
is ga ted through the rET for th e time of the
Sch mi tt genera ted pulse . T he d ra in of the
F E f connects to a boxcar ring capacito r and a
h igh impedance Darl ingto n combi na tion of
transistors Q e" and Q" ,.

The purpose of th e boxca rring ca paci to r
is to hold th e sa m pled video a t the sa m pled
va lue until the next sa mple. The low fre­
quenc y energy is increased in this wa y.

.'Iulth-ih.'atn .. Cir ('lI il
The multi vibrato r shown in fig . 14 is a free

funn ing sym me trica l soli d sta te type. There
arc three adjus tments requi red to set the o ut­
put frequencies for sync. black and white to
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Fig. 14-Multivibrator ci rcuit. The frequ encies invol ved are : W hite ·2300 cycle s, Black.1500
cycles and Sync.1200 cycles. Tra nsfo rme r T1 is a Knight 6TI 7PC, 10K pri mary to 500 ohm
seco nda ry. The two 44 mill ihenry coils in the low pass filter are toroids normally used in RTTY

co nstructio n.
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may prevent spurious outputs but severa l
very popular o nes do not, The autho r owns
one of these th at docs not. If in doubt check
the wid th of yo ur signal with yo ur receiver
in the narrowest bandwi th mode. It should be
no more th an 3 kc. It is important th at slow
scanners opera te ca refully in order not 10
undo the grea l selling job of MacDonald and
o thers with the FCC.

Vidirol1 Hlunker- For the Slow
Sean S\\'t'('p!"i

The fas t sca n camera will have blanking
for the origina l two fast scan sweep rates. It is
probably best no t to modify this o rigi nal
circuit in the camera bUI to add the simple
blanker shown in fig . 15. The cathode of the
vidicon in the camera should be li fted from
ground a nd returned 10 ground th rough th e
2200 ohm resistor shown. Some means
should be provided to remove the + 22 volls
when it is des ired to view the picture on a
fast scan monitor since the slow scan blank­
ing will show as flicker.

The two sync signals arc fed into th e bases
of transistors Q,,-, and Q".: and since th ey
share a common collector resistor add to turn
on and ofT th e hase circ uit of Q", for the two
slow sca ns. The cathode of the vid icon will
be driven positive for the sync sig nals and
C LI I o lT the vidicon for the required peri od of
time.

Deflecth m Coi l Swi l"h ing
As mentioned several times before. in

order to obtain a slow scan picture that is
sitt ing upright and not a mirror image of
itself it is necessary to switch defl ection coils
in the fast sca n camera.

For tbose that arc not su re of th e induct­
ance of their deflect ion coi ls it is rccorn­
mended that the simplest circuit shown in
fig . 16 be fo llowed. It is only necessary to
replace the 60 cycle scan with the 15 cycle
scan with a simple d.p.d .t. switch or relay.
He sure that you do n' t lose sweep voltage at
any time while the vidicon "beam" is turned
bigb or the ta rget may be damaged.

For those that have symmetrica l deflec­
tion coils the more complicated circu it is
recommended. Here not only is th e 60 cycle
sweep replaced with th e 15 cycle sweep but
the horizontal and vertical coils arc inter­
cha nged and one is reversed. There is a com­
plete ex planation of the reason for th is in
Part I of this se ries . Again the author rccorn­
mends the simpler of the two circuits until you
have all the circuits checked out. In case you

' LO W st ....

, .. ,t sc ....

To C Har.

1 1
6 0 c p. " Scan

I I 1 I ;;::
To 1~750 (~" Sc:on

To 6 0 C9' Scan

IA )

V,tt

Co m, ro
Mounted Normo ll,

Camero
Mounted
on ,Il "~de

IB)

To 0 Ve rt.

To 1 ~.1~0 CPI Scan

Fig. 15-Circuit of the Vidicon blanker for 15
cycles and 1/8 cycles. The 2200 ohm collector
resistor of On should be the only ground re-

turn for the vidicon cathode.

cycles arc transmittcd through thc trans­
m itter. Thc FCC rules state th at the band­
width should be no greater th an 3 kc (s.s.b.),
It is our intention to keep it considerably
below th at . The square wave from the I\IV
sbould be run through a low pass fill er th at
has a eutofT of no more th an 2500 cycles.
Perhaps your mechanical fill er in th e trans­
mitter will do this for you but wh y take a
chance? A typical low pass fill er with a cut­
ofT frequency of 2500 Hz is shown in fig. 14.

Distortion can also occur if you overdrive
the first audio tube before th e mike ga in con­
trol in the transmitter. Modern transmitters

Fig. 16(A}-Oeflection coil hookup if the cam­
ero is m.o.unted on its side. With this arrange­
ment wrlltng appears in its mirror image form
as was illustrated in the text. (81 Deflection coil
hookup permissible if the horizontal and vertical
coils hav~ the same inductance (not usually the
easel. This arrangement eliminates the mirror

image problem.
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Fig. 17-Power sup­
plies for the sam­
pler camera. The
regulation and rip­
ple chorcct eristics
are discussed in the

text.
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arc wondering wha t happens if you don't re­
place the nO cycle scan with the 15 cycle scan
you ma y recall th at 4 pictures arc created side
bv side on the slow scan monitor.

Pu\\ ."r S Il PI)li.. ~

Since bot h polarity voltages arc req uired
in the ca mera modifi cation. two I 10124 volt.
I amp fila men t transformers arc used . Th is
circui t is shown in fig . 17. A bridge rectifier
circuit gives full wave rect ifi cat ion for bo th
polarit ies. It is important to lise the largest
filt ering capacitors possi ble si nce nO and 120
cycle hum is the plague of all slow sca nners.

Zener diodes arc used for all regulated
volt ages and it may he necessary to make
sl ight adjustme nts in the dropping resistors
to make sure that the zeners arc regulating
for full load . The zener voltage should be
constant fro m no-load to fu ll load.

As a fin al test of adequate fil tering. con­
cct an osc illoscope adjusted fo r high sen­

.itiv it y to the outpu ts of the power supply
and add filter capacitance until the hum
evel drops to the millivolt level.

It was mentioned ea rlier that hum prob­
ems caused hy magnetic fie lds may ncces­
ia rc the removal of the camera transform er

, o a n externa l bo x. It is adv isab le. if possible.
o put all of the transformers in this box far
way from the vidicon and sensitive circuits.

, .
.u 1t !'O' 1"11(" 10It

Since th is is supposed to be the computer
tge it seemed fitt ing to build each circu it on
1 computer type ca rd , H ome made cards
vcrc constructed from glass epox y vector
oa rd . The cards a rc approxima tely 4" X 5"

ind a fl at plug obtai ned at the local surplus
ousc was bolted on the bottom to mate with
he equi va lent chassis mounted plug. A dowel
od was slotted to provide a support on one
ide of the home made ca rd . The components

arc mounted on one side of the vector board
by means of pins provided fo r this purpose.
Wires were put on one side to connect the
components. A jig holder with an extension
cable and plug is sometimes used to adjust
the card mounted potent iometers that were
inaccessible in the completed enclosu re. The
author feels th at th is met hod of construction
has nea rl y the compactness of primed circuit
ca rds while providing the flexibil ity required
for circui t changes and si mplicity for home
con....truction and maint en ance.

The author built a complete fast sca n
camera and sampler and included a mon itor
in the sa me box. Plug-in cards were used for
the transistor circuitry. The photos show
this camera-monitor combinarion. It has sev­
era l modes and generates both fast and slow
sca n pictures a nd is also a ble to display
either fast or slow SCan pictures on the moni­
tor tu be which has a Pi phosphor.

In any case the circu itry is not difficult to
make work in any configuration. Regardless
of whether home madc plug-in ca rds arc
used or not , the usc of the green glass epox y
vector boards is highl y recommended. They
will not hreak and construction is vcrv fast
and looks good. It is very easy to modify for
circuit changes.

The power supply sho uld be tested un-

~

) ..\
.

1..,

Fig. 18-Boxcarred 1000 cycle waveform as
viewed at point G of fig . 12 in a test of the

sampler operation.
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Comparison photographs from the fa st scan (leftI and slow scan monitors. The photos were foken
with Polaroid camera s using severa l close up lenses in tandem which limited the quality of the

picture .

loaded init iall y to make sure th at th e d rop­
ping resisto rs arc no t overheating. The volt­
ages shou ld measure the proper amou nt as
shown in fig. I7.

The outputs of the power supply should he
checked hat h unloaded and loaded on a
cathode ray oscilloscope to make sure th at
the ripple is in th e milli volt range.

Nex t. th e horizo ntal oscillator ( 15 c.p.s.)
shou ld be aligned . Remcmher to connect the
6.3 v, 60 cycle voltage to the input of Q, to
p ro vide the line synchronization . The plus
300 volts which is needed for this sweep cir­
cuit Can be obtained from the fa st scan
ca mera since o ne of the vidicon anodes is
run at 300 vo lts. With the vertical input
connec ted to th e o utput of tra nsisto r Q_ and
the horizonta l input connected to 60 cycle
lines the display should show the familiar 4/ I
Lissajou pattern,

If the circuit has been properly constructed
th e adjustment of the II SHRT pot. II STOI'
pot and II RATE pot will result in a Lissajou
pallern of some suhm ult iple o f 60 cycles.

In the author's case the exact potentials
measured a t the arms of the respect ive
potentiometers is as follows:

II START pot. + 4 .6 v.
II STOI' pot. + 3.2 v.
Once the 4 / I pa ttern is obse rved the C.LO.

can be switched to th e o rd inary display. A 15
cycle sawtooth should be observed a t the out­
put of Q_. C heck to sec if the 6 volt zener is
work ing befo re going on to th e vert ical ramp
generator.

The vertical ram p oscillator receives its
synchron izat ion from the horizontal oscil-
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later previously aligned . As in th e case o f the
horizontal oscillator the three potentiometers
labeled v RATE. v START. and v STOI' m ust he
adjusted. Since the ra te is so slow a d.c,
coupled C.LO. o r 20.000 ohm per volt v.o.m.
ca n he connected to poi nt E a t the outpu t of
transistor Q t:,. The vo ltages measured at the
arms of th e potentiometers a rc as foll ows:

v S"'\IIT + 3.6 v.
v STOI' + 2.8-3 .7 v,

The output vo ltage varies from 5.2 10 7.3
volts and feeds the ra mp level seller dis­
cussed next. The timing is hest adjusted with
a slop wa tch . T here should he no hesitat ion
in the cycle when th e ramp ret races to re­
cyc le a t th e end of th e 8 second period .

T he ra mp level selle r is shown in fi g. II
with the measured supply vo ltages shown.
The measured voltaee at the in tersection of-the 750 ohm resistors is 7.8 v,

T he two potentiometers for level se t and
ga in should he re adjusted afte r th e system iS

Iin operation . As mentioned before. a white,
sampling line is visible in the fast sca n mon i­
tor when sampling. The line should move
from one side of th e screen to the other and
retrace without hesitation.

T he sa mpler circuit is not cri tical to adjust.
A 15,750 cycle ramp should be observed at
the em itter output o f transistor Q ,o. A 1/8
cycle ramp should appear at the emitter o ut
put o f transistor Q",. At the em itter outpu t o f
transistor Q"" small narrow spikes of vol tage
can be seen with the aid of a C.LO. These are

[Continued on page 99]
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THE BEAUTIFUL NEW

Duo Bander
~~D"
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_ 06MAOS9

Only $ 8 Monthly on p ayments
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Rated for operation
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with all Duo-Bander
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The
world's best ~
Ham Antenna

The Hy-Gain OX Long John high frequency beam is far and away the best
amateur beam in the wo rld.

It comes in 5 models from 10 to 40 meters. (See specs.) The OX
Long Johns are optimum spaced parasitic arrays that are designed to
deliver the maximum theoretical electrical performance and greatest
mechanical strength and durabil ity attainable on the amateur bands.

You won 't find another like th is the world over. That's because Long
Johns are built like the commercial antennas Hy-Gain makes.

So. each is built to a very rigid commercial specification, using only
th e finest aluminum and stainless steel.

And, every Long John comes with Hy-Gain's exclusive Beta Match
and a super-power balun to make sure you get the top electrical energy
transfer with minimum SWR.

When you really start getting serious about OXing. you·1I be ready
for the Long John. Because with one, you ' ll have the whole world at
your hands.

The DI long John I' m HI-Gain
SPECIFICATIONS ....,I 2048 M._. I4D31 ..._.1 niSI M..tl 1D61 .. . _.11551

Hlt...t 3-El'M..t HI._..1 Hlt...t H lt...t
21 Mtltr 41 Mtltr 1I Mtttt II " . Itr IS Mtltr

ELECTRICAL
Forward Gain 10.33d. 9 41d. 1341d. 14.5dil 1341d.
Front·tj).Back RatIO (Awerage) 13d. 11d. 1Sd. 11d. 10db
Front-to-Side Rallo (.Awerage) 4Od. 31d. 40d. 30d. :rod.
MaximumPower (RF) IKW 5 KW 5 KW 5KW 5KW
VSWR (at resonance) 1.1Uar. 1.2:1 Max. 1.2:1 Max , 1.1,1 M" 1.2: I Max .
Feedpcint Impedance 50Ohms 50 Ohms 50 Ohms 50 Ohms 50 Ohms
Half ·Power BeamWidth(EPlane) 53 59 4S 41 47.5
Half·Power BeamWidth(HPlane) 71 79.5 64 54 60
FrequencyRanl. IM.tacltl" , 14 to 14.35 7to 7.3 14 to 14.35 180 to 19.7 11.0 to 11.150
AppI... Band."nhat . sonanc. (1,1 SWRI 315 KC 115 KC 370 KC 600 ' C 600 KC
Polarilation Horil. Horil. Horil. Horil. Hotll.
MECHAHICAL 18 lt.
longest Element 3S lt. 73.5lt. 3S It. I ~ in. 14'S-
Element Diameter (largest) I lf2 in. 2lf2 in. I¥2 in. 31 It. 1lf2 In .
Boomlength 31It. 46lt. 46lt. 31j.. in. 31' 10-
BoomDiameter (largest) 4lf2 in. 4 in. 4 in. 17.6lt. 3lf2 in.
Turmng Radius 14.l lt. 41.1lt. 19.7 lt. 115 MPH 10.3 It.
Mal ilTlClmWindSumval (No ice) 115 MPIi 115MPIi 115 MPIi 114lOs. 115MPIi
WindLoad(100 MPliI 360 lOs. 710 lOs. 555 Ibs. 5.6 174Ibs.
TotalWindSurface Area (Square Feet) 11.8 13.6 IS.I 1511bs. 6.9
Net~ight (Assembled) ll6lbs. 150 Ibs. IS5Ibs. 6 1511bs.
Total Number 01Elements 4 3 5 1671bs. 5
Shipping Weight 160 1bs. 300 Ibs. 150 lbs. 7.8 cu . ft. 1671bs.
Shipping Volume (PackagedBCP) S.9 cu. It. 11.9 cu. It. 11.5cu. It. 1 7.8cu. tt.
Shipping Cartons 3 4 3 1

Fill" recommel'lded roUtors 11I11 S!Clport lnl strllCturtS. Set H, -G••I Teclllllcll DauR~ 011 ModtI RP15 rota ll ne steellMlle tr,IJ Modtl R3501rotalors_

HY-GAIN ELECTRONICS CORPORATION· P. O. Box B68-2 • Lincoln . Nebraska

46 • CQ • August, 1969 See page 110 for New Reader Service



·CQ Reviews:
iT h e Swan
i
Model 250-C
6-Meter
Transceiver

BY W ILF R E D M . SCHERER,* W 2AEF

T li E SW~1I1 7\ locJ cl 250 6- \lc lcr Transceive r
was rev iewed earlier in CQ;I hut since then.
a re vised ve rs ion . the :'\ Iodcl 2S0-C, has he­
come avai lable. Inasmuch as presen t and
prospec tive users usually are interested in

ilfc rcnccs be tween original and newer vcr­
ions of a piece of gear. at this time we'l l di s­
lI SS the changes incorpora ted in the Model
SO·c. We' ll a lso rec ap some o f the basic

ca tu rcs of the 2S0-series. a block diagra m
ind specific details fo r which m ay he found
\' reference 10 the earlier rev iew.

Full coverage of the (l ·mctcr hand is pro­
'idcd for operation with 240 watts p.c.p. in­
ut o n s .s .b .. IXO wa lls inpu t o n c .w , a nd 75

vat ts ca rrier on a.m. (using one sideband
nly), O th e r fea tures arc : adjustable Pi-nel­

vork for m atc h ing 10 lo ads of SO-SCJO ohms.
.1.1. operation or V.O.\. (wi th accessory Ullin .

reduct and envelope detectors. operation
rom 117/ 23 4 v. a.c, or 12 v.d .c. ex ternal
ower supplies .

Sin clc co nversion is used th roughout with- -
I high order of frequency stab ility achieved
y the usc of a solid-s ta te v.I.o. a nd a crystal­
o ntrol lcd b.f.o.Zca rrier osci llator.

The v.f .o, tunes ove r a 500 kc range fo r
-h ich the freque nc y di a l is calibrated in 5 k e
cps. A ny desired 500 kc segme nt o n the 6­
etc r hand is selected by shi fting a n me­
ngc-scuing capaci to r 10 calibrated points
latcd thereto . Swan's customary velvet­
ooth two-speed d r ive m ech anism, eq uipped

echnical Director, CQ.
"CQ Reviews the Swan ~I odcl 250 ~- ~Ieler

I'ransceiver," CQ July 1967, page 57.

ee page 110 fo r New Reader Service

with large casy-to -hund lc kno bs. is furn ished
for lu ning th e v.I.o.

F ilter- typo s.s.b. generation and selectivity
is obtained wi th a 2.8 kc bandwidth c rvs ta l
filler.

Revised Features

Most of the changes incorporat ed in the
Model 250 ·C involve the rece ive r section , the
most nola hie of \\ h ich il a t the r.f. front -end
where two ()C \ \'-t Nuvisito rs in a cascodc- rypc
circuit arc tlSCO in place of a single neutral­
izcd (, HAS triode as o riuina llv used in the- .
Model 2S0 . A n improved no ise fi gu re and be t-
te r sensi tiv ity is rea lized with th e new se tup.
A 6 H A 5 triode m ixer has been reta ined . The
front-end circuitry is shown at fig. I .
'I'rlll" - Two parallel-tuned traps are con­
nected in series with the antenna input which
is matched for 50 ohms by means of a lap o n
the r.f.-inpu l ind ucto r. One trap is tuned 10 28
m e for im proving th e re jection of images thai
m a y be due 10 signals on the l Ocrneter hand.
lis effectiveness is a ttested by the fact that t he
image reject io n measured 80 db.

T he o ther trap is tuned 10 58 me 10 m ini.
rn ize the possib il ity of " birdies" from TV
C han nel 2.
V,F,O,- A no lher cha nge is that th e v.I.o. is
co m pletel y shielded wit h its components in­
stalled above the chassis. The me-range-set­
t in g capacitor is now adj usted by a 6: I ratio
control that h as a d ia l which m ay be locked
a t a ny chosen se ll ing. T he di al is ca lihrated
for the settings req uired fo r each 500 kc seg­
mcnt of the 50-mc band . The m ec ha nics of
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Fig. l -Front-end circuitry for the Swan 250-C. L, C I , L2, C2 are 28 mc 58 mc traps, respectively,
as explained in the text. The grids of VI and V 3 are fix-tuned, the plate of V2 is tuned with a vari ­
able ca pa cito r IC3) that is ganged to the tuning capacitors for 'he v.f .o. amplifier, transmitte r
mixe r and d river. A noise silencer or bla nke r ma y be insta lled in pla ce of the jumpe r between

1, and 1, .

req uires a 200 kc shi ft in the ran ge of the
heterod yning signa ls from the v.I.o. Thi
move eviden tly has bee n made to elimi nate
cert ain spurious responses.
()clec ' ln r~-One triode sec tion of a 12AX7 i
used for the product detector in a convcn
tional se tup of th is type; however. by switch
ing certain circui t clements. it also is mad
to funct ion as an envelope detector for a.m
The arra ngeme nt is the same as that used i
the Model 250. hu t since the ci rcui try wa:
not shown in the fo rmer review, it is no
presented at fi g. 2.
S icleha lu l Selc' clio n-A choice of opcratio
on either the upper or lower side ba nd is no
provided and is accomplished hy switc hin
crvsta ls at the h.Lo.!ca rrier oscillator for

•
3 kc frequency cha nge 10 either side of th
crystal sideband-fi lter. The v.I .o. frequency i
not compensated for th is frequency shift
th us necessitat ing th at the v.I.o. he retune
3 kc when sidehand, arc cha nged .
A.G.C.- A mod ificat ion in the a.g.c. syste m i
that the gain of the Ist and 2nd i.I. ampli fie r
is cont rolled from the same a.g.c. line an
with the same time constan ts. The a.g.c. nov
also controls the d.-input amplifi e r an d a
a .g.c, charging-bypass d iode is incorporate
to prevent the tim e-constant capacitor fro
charging during transmit and han ging up 0

the switch back to receive. The r.L-gain con
trol has been rearran ged so that it varies
negative potential applied to the a.g.c. line.
Noi~c Silcn c'e r - There is no bu ilt-in nois
limiter as in the Model 250. but throu gh th
usc of rear-apron phono jacks. the circu i

o

I ' !)J.,' •
02 AF:Amp,.

•
4 7 t2AX7 •• L.. ' ,

.C-t ' a ;.:;
R 1I0 Z •10'

l llOI
l OOK

' 00...
;
~ 50 ; ",22

R \101
210K

, "
;-

R II0 1

"... A.M ., - -
B.F.O. ••

Fig . 2- Product /Envelope Detector cir cuitry used
in the 250·C. The triode normally functions as a
co nve ntiona l product detector. The tube is made
to fun ction as a qrid-leck type envelope detector
for o.m . by the mode switch which sets up cut-off
b ias on re ceive to disable the b.f.o ., grounds the
bottom end of L11 0 1 [shorti nq out R11 oJ) a nd
removes the g round fro m R1101 - R1 102 junction

thus providing a grid leak of 280 K.

the setup make it easy to precisely adjust the
capacitor aod to subsequently preven t its
acciden tly being knocked ofT calihration. In
add ilion. a bu ilt-in crysta l calihrator furnishes
markers al the 250 kc intervals. thus allowing
an accurate se lli ng of the capacitor to be
made for proper correla tio n with the fre­
quency readout on the v.f.o. dial.

An accessory socket on the rear of the se t
permit ' an extern al v.I.o . (Swan Model 210)
10 he fed to the v.I.o. bufTer/ampli fie r for
split-freq uency operat ion .
I. F.- In the :'- Iodel 250-C the i .f. has been
changed fro m 10.7 mc to 10.9 mc which thus

48 • CO • Augu st,' 969 See pa g e 110 for New Reader Servic
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between the rece iver mixer and the crystal
'(.A

filte r may he opened and it noise silencer (or 220 4O. 6 8 A

ino isc hlanker) ma y he insta lled thereat where r:lf""t"""--.,.-I 2\,-,-.-
iit can he most effect ive. since it then fun e-
'linns before an y noise-pulse stre tching can
take place a t the c rystal ba ndpass fill e r.

The Swan Model NS-I Noise-Silencer ac­
cesso ry is avai lable for the joh. II consists o f
~ l two-stage 10.9 me ampl ifier using Lc.t .ts
w ith the often found i. f. no ise-l im ite r setup
~I s i ng two self-biased diodes shunted across
lhe am plifier o ut put as shown at fi g. 3. O pc r-
uin g vo ltage is obta ined from a third phono 1o, ",

aek.

"rall~lnillcr-Thc only apparent changes re­
a tcd to the transmitted section arc that a
JH 8 is used in place of a 7360 in the hal­
need modulator. auxiliary relay contacts arc

ocatcd on the anten na-transfer re lay instead
n the XMT·REC relay. the latter relay switches

he sc reen a nd pla te voltages o n or o lT for
cceivc and transmit as needed o n the related
tages without simu lta neously o pening o r
losing the tube-cathode returns as is done in
he Model 250.

1ctering- Besides indica ting the p.a , cath­
de current o r relati ve output po wer. the
e te r now is auto matica lly swi tched o n re­

eive to ind icate signal strength up to 70 db
ver S-9. On t ransmit. the meter auto matic­
lI y indicates the p.a . cathode curre nt; whi le
n tuneup it shows the relat ive o utput.
onlrol . - The o nly other change in the way
f controls is that the mode switch selec ts
ither u.s.h.. I.s.b. or provides for a. rn. on
ceive. The function switch has fi ve posi­

ons: CALIBRATE. RECEI VE, TRANS MIT, C.W.

d TUNE.
The normal operat ing position for s.s.b.
a.m. is at RECEIVE, in which case either

.t.t . o r v.o .x. operation may be had. An o ut­
ard accessory is required for the la tter. The

wan VX-2 V.O.x. accessory is a solid -sta te
air which also may be used for v.o .x.-type
break-in with e.w.

. F. Filtering- T he rear of the socket for
e connect ions to the external power supply
enclosed in a copper box with r.f, chokes
erein and feedthrough-t ype bypasses em­
oycd on the voltage-supply lines for mini­
izing stray r.f. radiation or TVI. The power­
pply requirements are the same as those for
e l\l odel 250.

Performance
The performance of the 250-C. both on

Fig . 3 -Circuit for the Swan NS-l Noise Silen­
ce r for use at J1• J2 (f ig. 1). Two f.e .L·s make up
a 10.9 mc amplifier with self-biased noise-l imit-

ing diodes shunting the output.

receive and transmit . was fo und 10 be essen­
tiall y the same as reported ea rlier fo r the
Model 250. but with the fo llowing excep tions
or addi tions:

RECEI VER NOISE F,GUR E: 3 db. SENSITI­
VITY: D.I JlV for 10 db S+N/N (on s.s.b.).
The fro nt-end appa ren tly is optimized fo r
o peration o n the lower portion of the hand,
inasm uch as the gai n and the sensitivi ty both
decreased as the receiver was tuned higher in
frequen cy. particularl y above 52 me with an
eventual d rop in sensitivity to I JlV for 10
d b S+ N / at 54 mc.

IMAGE REJ ECTIOS : 80 d b with receiver
tuned to 50.2 me. 60 db at 5 I me. Where
operation usually is conducted at the higher
frequencies and if ad verse images thereat a re
experienced. the 28 me trap may be retuned
for h igher rejection . Th is must be done with
a tool passed through the p.a . compartment,
so extreme care must be taken to avo id con­
tact with high voltage therein .

Spurious-Signal rejection o therwise was at
least 60 db and i.f.-signal rejection was 70 db.
A more desirable a.g.c. release time also was
experienced.

The Swan Model 250-C 6-Meter Trans­
ceiver is priced at $420. less power supply.
It is a product of Swan Electronics, Ocean­
side, California. -W2A EF

Troubled with TX-I?
Read this znorrtbts

Q&A Col'urnri
on page 78
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CQ Reviews:
The S-DeC Unit
BY WILFRED M. SCH E R E R ,* W2AEF

A RECENT product is the 5-DeC un it which
is a universal-type circuit board into which
electronic components may be inserted and
au toma tica lly inte rco nnec te d for rap idl y
breadboarding electronic projects. experi­
mental Or developmen tal circuits, test setups.
etc., without the need for soldering

Each S-DeC consists of a 4 \4 " x 2',4 " x
7/8" plastic box on the top of which are 70
holes. In back of each hole is a phosphor­
bronze dual-leaf spring-type contact which
grips the component lead when it is inserted
into the hole. Wires up to .040" or number 18
may be accepted. The contact points are di­
vided between two independe nt panels. each
of which has 7 rows of 5 contacts each. The
contacts in each row arc connected together
and thus form one circuit run to which 5
separate wires from different components
may be connected.

As shown at fig. I. each contact hole is
identified by a numeral for a reference that
makes it possible to plan aforehand and note
on a schematic diagram the individual con­
tact holes required for each component.

' Technical Director. CQ.

An S-DeC shown with the accessory ponel in­
stalled, illustrating controls mounted on the panel
and the leads of other circuit components ln­
serted at the contact holes on the face of the

unit.

50 • CO • August, 1969

If needed, the components may easily b
rearranged for circuit changes or differen
value-ones may be substituted simply b
pulling out their leads and reinsert ing the
at the required contact holes. This is particu
larly helpful where experimental projects ar
involved.

Also supplied with the S-DeC is an acces
sory kit which includes a small panel wit
3/8"-diarneter holes in it for the installatio
of controls such as a potentiometer, smal
switch. variable capacito r. etc. The pane
mounts vertically into slots along one side a
the box. In addition. solderless connection
to these components may be made usin
small springs provided in the kit. A spring i
pushed over the component lug. the con
nect ing lead is inserted in the lug hole and th
spring is then released to trap the wire lea
There also arc severa l clips that can b
mounted on the edge of the panel for hold in
other type components such as a small co
form or a fe rri te-rod antenna.

Interlock ing keyways on the sides of th
box make it possible to join two or mor
S-DeC's together in order to provide larg
circuit area or to cou ple together addition.
electronic func tions.

From the rad io-amateur's point of vic
the S-DeC would be most valuable for e.
perimental work or for testing various se
ups; however. instructions are supplied wit
the 5-DeC for assembling various transis
torized projects, some of which may be uscfu
for the amateur or of interest for the hohb~
ist. The projects include: an electron ic flasher
a binary counter ( x 2), LI C oscillato r, 3
stage a.f. amplifier. code pract ice osc illator
3-transistor standard-broadcast radio receiJ
er, u.h.f. microphone, light-operated switc~
phase-shift a.f. oscillator and a Wein-bridg
oscillator.

In respect to these, the contact holes ar
spaced apart by about 3/ 8", so where a tran
istor with short leads is used, it will have
be plugged into a socket the terminals
which arc connected to the required S-Dec

Se e page 11 0 fo r New Reader Servi
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Go Mobile with
Hy·Gain Accessories

16 17 18 19 20e _e _e _e _e "• Mobile Body Mount Kit

Coa .. Adapter
Model Number 493.
$1.95 net
adapts bOdy mount
to Pl 259

Chrome Plated.
Extre Heavy Duty
MOdel Number 511.
$8.95 net

SPring, Chrome
Plated Heavy Duty
MOdel Number 417.
$5.95 net

FOR THE NAME OF YOUR,
NEAREST OEALER, WRtTE

-...-.:.1........
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Extra Special Extras from Hy·Gain
Hy-Gain Electronics Corporation

P.O. Box 868, Lincoln, Nebraska 68501

9' E-Z WAY
TOWERS

E~P::=~E~njOY t he conve nience and
safety of the genuine origina l
E·Z Way Cranku p Tiltov er
Tower! Th e t ower is easi ly

.. ra ised. ret racted . set a t any
he ight by one man .. . an d
tilts to ho rizontal posi tion .
More a re in use tha n a ny other
kind . . . write a nd find out why!

Plastic Gutter Clip
Model Number 573.
$ 1.00 net

~jl Most advanced accessories under the sun

Chrome. low BaH.
Flush BOdy Mou nt
MOdel Number 499.
$5.85 net

21 22 2'
e _e_e

ig. t - Drawing of a portion of an S·DeC show.
g the layout for the contacts. The horizontal

nes between the contact-holes show the pcrol­
I connect ions for each grou p of five contacts.
imilar lines and the nume ra ls a re embossed on

the S-DeC for the user's guida nce .

p ntacts .
So far we have put an S-DeC to good use
checking out several transistorized circuits
connection with which opti mization of the

rcuitry and component values was handily
etermined; for checking o ut component
..lues and circuitry for low- and high-pass
te rs : and fo r sett ing up various L IC corn ­
nations to be checked wi th a g.d.o. fo r a

Fsired frequency .
Tec hnical specifications for the S-DeC a re

. fo llows:
Insertion & Withd ra wal Forces (.040"

ire) after 1000 insertions: 2-3 oz. wt. Resis­
nee between adjacent contacts (tota l): 10
egohms. In su lat io n res ist a nce be tween
jaccnt rows: 10,000 megohms. Capaci­
nee between adjacent rows: 3 m mf. Con­
cts : Phosphor-Bronze to IlSS 407/ 2 self­
r ish : Maximum Temperature; 70 · C.
The S-DeC is priced at $5.75 complete

ith the accessory kit and a leafl et of pro­
f:ts. Also included is a jig fo r shaping the
mponent leads to the correct di mensions
luted to the req uired con tact holes. The
pplier is Intratcc . 399 Jefferson Highway,
rlington, Virgin ia 22202. - W 2A EF

CQ READER SERVICE
T(f obtain descript ive lite ra ture from ad­
-ertisers, simply check the box next to the

name of each advertiser listed in the left
olu mn on page 11 0. We will forward yo ur

r ame and address to the appropriate ad­
"ert iser(s), and you will receive the liter-
ture in short o rder. This se rvice is pro­

l' ided by the CQ staff at no add itional
harge to the reader or advertiser. T ake
dvant age of th is service as advertisers

welcome the cha nce to d iscuss their
brod uct.

I

ie page 1 to fo r New Reader Service
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M RRIA E

LED

AND H RNE•••

Now, by combining the know-how of two of the industry's mo
experienced manufacturers, the amateur's needs will be even
better served. And Henry Radio, as it has for many years, will
bring the exciting results to you. For the very best deal anypla
you can buy a Hornet antenna as part of Henry Radio's world
famous antenna package program. Let us send you detailed
literature.

For the discriminating
amateur... the Imperial Hornet
TB 1000 - 4...commercial quality
construction, unexcelled performance.

EASY FINANCING • 10 % DOWN OR TRADE-IN DOWN • NO FINANCE CHARGj

PAID IN 90 DAYS · GOOD RECO N DITIO NED APPA RATUS · Nearly all makes & mal
Our recondit ioned equipment ca rries a 15 day tr ial , 90 day warranty and may be traded bi
within 90 days for fu ll credit toward t he purchase of NEW equ ipment. Write for bulleton.

TED HENRY I W 6UOUI BOB HENRY I W 0ARA) W ALT HENRY I W 6 Z

CAll DIRECT ... USE ARE " COD E

Butler. Missou ri. 64730
11240 W. Olympic. Los Angeles. Calif .. 90064
931 N. Euclid. Anaheim. Calif. , 92801

816 679
213 477·
71 4 772·

" vv orld 's Lsmest Distributor of Amateur Radio Equipment"
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NVERTIN THE

HEATH B-1 T •

ETER
BY WALLACE O. ENDERLE,* W 6GNV/ 4

This article describes the conversion of a CB transceiver to 6 m eter operation.
Also included is a simple audio squelch circuit.

"2 ~)
16AN8

Fig . I-Modified receiver circuit of a Heath CB-l
converted for 6 meter operation. O nly the

changes are shown .

I
6. Care fully remove the heavy insu lated

wire be tween the end of tr immer C"'" and
pin 12 of TRANSMIT·RECEtVE SWtTClI.

7. Break and re move the 2.7K resistor
(R un) from between pin 8 of tube 6AN 8
(V tA) and the tie strip lug which is connected
to the cen te r of the tube socket.

8. Remove the 12 mm f capacitor, CW",
across terminals of coi l LUll and also remove
3 turns of wire from coil. Th is coil connects
to pin 8 of 6A 8 (V tAl.

9. Remove the 2.2 mmf capacito r, C ior.
from between pin 10 of transmit-receive
switch and top of coil L Ull .

10. Bare both ends of a 4V, inch lengt h of
insul ated hook-up wire and connect o ne end
to the ground term inal of coil LWI ; make two
turn link around lower portion of the co il
and connect the free end of the wire to pin
10 of TRANSMIT-RECEtVE switch.

I I . Remove capacitor Cuo from across
detector coil, L w", and remove 3 turns from
coil L IM .

12. Remo ve the 100 mmf capacitor, CIlI.

liE necessary complexity in equipment
vhieh is required as a result o f crowding o n
he cit izens band has relegated the venerable
eathkit C B- l to the back shelf in many

reas o f the country. On the other hand, the
ea thk it "Sixer,' which is very similar in

esign, has an excellent current reputat ion o n
ix meters since crowding is se ldom a prob­
m. Conversion of the C B· I to six meters is
uite a simple and inexpensive job, but yo u
ould be sure that the un it works on the citi­
n band before tackling the conversion.
Obtai n the following items fo r the receiver

ortion of the conversion and tackle it fi rst:
4 !12 inch length of insu lated hook up wire

.. 18 to #22).
I each 50 mmf 600 vo lt disc ceramic

pacitor.
4 !12 inch length of heavy insulated wire o r

G-58 coax.
T he part num bers in the step-by-step in­

;ructions refer to the schematic on page 6
f CB·I Manual.

I. Remo ve 270K resistor (R", ,;,) from
ross antenna jack. Simplest method is to
eak the resistor in half and clip o ff the ends.
2. Remove wire connection between an­

nna jack and trimmer capaci tor (C",..) .
3. Rotate the anten na jack o ne hal f tu rn
that its grou nd lug is next to the t rimmer

pacitor C""".
4. Remove trap coil (L",,) fro " across
mmcr capaci tor C:!U!I.

5. So lder adjacent end of trimmer C""'l to
ground lug of antenna jack.

205 Maple Avenue, Fairfax, Virginia 22030.
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and replace it with a 50 mmf capacitor be­
tween pin 2 of V, B and the top of the detector
coil. L l lI :!.

13. Remove the upper end of the 2.2 mmf
capacitor. C,O'. fro m the main tuning capaci ­
to r. C,o,. and con nect the end directly to top
of coil L,o".

14. Connec t the 4V2 inc h length of heavy
insulated wire (or center conductor of sa me
length of RG -58 coax) directly between the
center pin of the antenna jack and pin 12 of
TRANSMlT·RECEIVE switch. If coax is used.
ground oute r shield to the chassis connec tor
at the phono plug.

Except for adjusting the tuning range and
peaking the r.f. stage. the receiver is now
converted for sensitive 6 meter recept ion. As
converted. a tot al coverage of approxi mately
1.5 mc of the band is possible. and this ca n
be se t to cover the most active portion of the
band by adjustment of the slug in the detector
coil. L,o". Upon completion of the transmitter
conversion wh ich follows. use pages 41 to 44
of the C Il· 1 manual for adj ust ment tech­
niques. T he circuit. after modifica tion is
shown in fig. I.

Tra n smitter Convers io n
Obtain the following items for the trans-

mitter portion of the conversion.
1-10.000 ohm 1/2 watt resistor.
1-100 mmf 600 volt ceramic disc capacitor.
1-1 0.000 ohm 2 watt resis to r.
l-crystal, HC-61U style. 5th harmonic cut.

for desired transmit frequency (50.25 to 50.5
recommended).

Step-by-step instructions for transmitter
conversion arc given below.

I . Disconnect the gro und lead of the crys­
tal socket a t the lug on the side of the 6AU8
(V,A).

2. Remove R"". 47 K resistor. from across
the crystal socket.

3. D isconnect and remove the lead between

001 ,01<
2.

Fig. 2-Modified tra nsmitte r circuit of a Heath
CB·l converted for 6 meter operation. Only the

cha nges a re shown.
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the crystal socket and pin 2 of the 6A U8
(V,A).

4. Disconnect the grou nd end of the 0.00 I
mf capacitor. CC" " . and connect it to the
closest pin (now open) of the crystal socket.

5. Connect a 10K 1/2 watt resistor between
ground and the o the r end of the crys ta l socket j

6. Connect pin 2 o f the 6AUS (V,A) to th9
ungrounded end of the crysta l socket. I

7. Connect a 100 mmf capacitor fro m th
other end of the crystal socket to ground
( ote: If crystal is not ac tive. a 50 mm f ca
pacitor may be used instcad.)
8. Remove the 12 mm f capaci tor. C""". fro
across the oscillator coil, Ls«.

9. Remove 3 turns from the oscillator coi l
L:!ol .

10. Remove the 12 mmf ca paci to r. C","
from across the amplifier coi l, L",,".

I I. Remove 2 turns from the amplifier coil
L ...·il:!.

12. Replace the plate voltage droppi n
resistor (R"o") for the osci llator sec tio n of th
6A US with a 10K 2 wa tt res istor.

13. Using the 3V2 inch length of heav
insulated wire removed in step 6 of the re
ceiver section conversion (or a 31/2 inc
len gth of RG -58 coax) . con nect the open en
of two turn link on transmitter coil, L"o'
to the open end of the tri mmer capaci to
Cc" '. If coax is used. ground the shield to th
antenna jack.

14. Place a 6 meter crystal in the socke
(Note: Only harmonie cut crystals will wor
sa tisfac to rily in this conversion. as in HW-2
version of the Sixer.)

15. Except for tune-up as indicated 0

pages 41 to 44 of C R·I manual. the basi
conve rsion is completed and a very efficient
watt transceiver is now yours. The circui t
the converted transmitter section is shown i
fig. 2.

Aud io Sque lch

For construction and installation of t
audio. opera ted squelch circuit. the followi
items will be needed:

l-s.p.d. t, sensitive relay (4K to 8K. 3'12
I V2 rna respectively).

l -ge rrnaniurn or silicon diode suc h as IN
or I 83.

I·NPN medium gain transistor such
2 35A. 2 228 or 2N697 (QIl.

1-5 ohm I watt resistor.
2-1 I K I 12 watt resistors.
1-1 200 ohm I I 2 watt resistor.
l-d .p.d .t . slide switch.

See page 110 fo r New Reader Servi
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To Rela, Co.,

To Nor mall , Clo, . cl
Rl la , Contact

To "' 2
of • ..,.
( t 1!H1

Fig. 3-Circuit of an audio squelch that can be
dded to the Heath ca.!. modified for 6 meter

operation.

0,

200 mt +

11 K

'--. 10 51&

1-1 5 ohm 1/2 walt resistor.
1-200 m f 10 volt electrolytic.
2-4 lug terminal strips.
The circuit of the squelch used is shown

n fi g. 3 and a pictorial for the construction
s shown in fi g. 4. T he audio voltage that
ppcars across the secondary of the output
ransformer is rectified by CR, and fi ltered by
i. T his voltage forward biases Q, so that its

ollector current triggers K , connecting the
peaker to the output. Switch S1 bypasses the
quelch circuit.

The relay may be mounted on the trans­
eiver power transformer by sanding the top
f the transformer and solde ring a copper or
in bracket at this point. T he remainder of the
ircuit components mount on the terminal
trips that are located on a bracket at the back
f the speaker. The switch can be mounted
n the front panel above the pilot and trans­
it lights.

Fig. 4- Pictorial layout of the audio sque lch
construction.

T his circuit is only useful fo r strong local
stations since it depends on the increase in
audio strength of speech over the normal hiss
of t h e supe rregenerative detector. With
squelch on, the audio gain control must be
first advanced until the circuit triggers with
noise, and then backed ofT until the noise cuts
ofT. A strong modulated signal will then trig­
ger the ci rcuit on . T he 200 mf capacitor will
tend to hold the ci rcu it on during short pauses
in the speech. Carrier alone will no t trigger
this circuit nor will it work on signals with
weak modulation.

Two CB-I's have been converted in the
above manner and I have had a ball with
both. Hope you have the same success. -

New Amateur Products
Dio d e a nd Tra ns istor Checke r

NEW low-cost diode and transistor checker is being marketed by
exscan Technical Products, which is a gO-004g0 checker operating at
ery low current levels. Designated the DT-100, the device is ideal for
hecking semiconductor devices before and after installation in a p.e.

ard, and for sort ing "economy bulk-packed" transistors for dead ones.
e DT-lOO can also be used for in-circuit testing of these components,

distinct time and transistor saver. Priced at $14.95. it is available from
exscan, Technical Products Division, 7707 Records St., Indianapolis, Ind.
6226.

Min i So lid State Au d io Ge n e rato r
F OR those troubleshooting jobs away from the workbench, the new
Minigen 4 t 10 pocket sized solid state audio signal generator by Century
General Corp. will fill the bil l. Measuring less than 3" x 4" x t % ", the
instrument supplies 0-2.5 v. output at any of three switch selected fre­
quencies: 400 c.p.s.. I kc, and 10 kc. The 10 kc output can be easily con­
verted to 5 kc by a simple internal change. Stability is excellent. and the
4110 operates for months from a single 9 v, transistor radio battery. The
price is S1 4.95 from Century General Corp., 90 Broad Street, New York.
N . Y . 10004.
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equipment and allows the tuner to be usc
with a random length wire antenna . if desired
A remote control relay system may, of course
be added by the amateur, but th is (in my
mind) tends to spoi l the si mplicity of th
antenna system.

The 35 Foot Whip
T he 35 foot vert ical whip seems to be

standard item of military hardware. as it i
used for fixed land-based operations and als
on various Naval vessels. Indeed, when th
TV shots of the Apollo-8 recovery operatio
were observed. the carrier Yorkto wn seerne
to be bristling with antennas of thi s type. I
any event. an antenna of this type is easy fo
the radio am ateur to assemble and erect an
is modest in cost.

If the whip is operated against ground
Marconi-fashion, the terminal feed point im
pedance of the antenna goes through th
usual gyrations covering positive and nega
tive reactance and various values of radia
at ion resista nce, ranging fro m an ohm or tw
at 1.8 mc to several hundred or a thousanc
or so ohms at a point of half-wave resonance
Some form of antenna tuner is therefore nee­
essary to transform this wide range of imped­
ance values presented by the whip to a nom!
inal value of 50 ohms, suitable for match tl
modern s.s.b. transmitters and t ransrn issior
line. The reactance, too must be accountec
for in some fashion.

Various antenna tuning schemes have beet
presented over the years. Most of them func
tion as an L-C circuit in series or parallel wit!
the ante nna to provide the correct amount <:1
inductance or capacitive reactance values tl
make the 35 foot whip appear electrically a
a quarter-wave antenna. The AN/SRA-2.
tuning unit does exactly th is job, and include

BY WILLIAM 1. ORR,' W6SAI

IND
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A N antenna system that will opera te over
the complete frequency range of 1.8 to 30.0
mc is a handy device to have at hand. It per­
mits opera tion on amateur hands that might
normally be ou t of the range of the main
antenna installation and also allows efficient
operation on MARS frequencies plus good
reception on RTIY sta tions outside the ama­
teur bands. If the main sta tion antenna be­
comes inoperative. the aux iliary ali-frequen­
cy, general purpose antenna may be quickly
pressed into usc. It can also serve as an aux­
iliary antenna for DX operations when the
user wishes to monitor two frequencies si m­
ultaneously. In addit ion, if the auxiliary an­
tenna exhibi ts polarization opposite to the
main station antenna. it is very useful when
propagatio n anomalies render the main an­
tenna virtually useless. All in all. if you have
never used an auxil iary antenna of this type,
you really don't know what you have missed
in the way of convenience provided by a
reliab le a ll-freq ue ncy back-up antenna
system.

The anten na described in this article is a
simplified version of the military type AN1­
SRA-25 antenna system designed for semi­
portable, low power (100 watts p.e.p.) s.s.b.
installat ions. T he ANI SRA-25 system was a
semi-automatic device that provided mea ns
fo r electrically adjusting a standard 35 foot
vertical whip antenna for operation as a
quarter-wave grounded Marconi element for
four separate frequency ranges covering the
h.f. spectrum. The mili tary device was pre­
tuned and motor driven for automatic fre­
quency selection. The amateur version. on
the other hand, dispenses with th is auxiliary

*Manager, Amateur Service Depar;tmen.t, Eirnac
Division of Varian, San Carlos, California 94070.

A versatile antenna system for 1.8 to 30 mc, patterened after the AN/SRA­
25, makes use of a 35' whip, a variable impedance matching transformer, a
loading coil and an s.w.r. bridge. It will also work into random lengths of wire.



ONE INCH

T he d umm y load positio n enables the
transmitter to be ini tia ll y loaded fo r optimu m
performa nce at the proper im pedance before
it is swi tched to the an tenna resonating a nd
match ing circuits. -

The low frequenc y range (switch posi tion
2) is covered in two segments: however. o nlv
o ne of these segments is avai lable a t a time,
The extra frequency range exte nsion below
2.5 mc is covered bv the insertion of a
fixed loading coil in series with the variable
load ing coil. This coil is normallv out of the
ci rcuit except fo r operation on ~hannels be­
tween 1.8 and 2.5 mc.

Resonance may thus be established bv the
. -senes connected load ing coils to provide a

point of maxim um current at the antenna
terminal of the tuning un it. At the higher
frequencies (30 me, for example). the antenna
is about two hal f wavelengths long and a point
o f h igh voltage exists a t the antenna te rminal
o f the unit. Sufficient inductance is there­
fore added to bri ng the overa ll electrica l
length to the nearest current loop. which is
two and o ne-q ua rte r wavelengths . Reactance
adjustment capacitors compensate for usual
excursio ns of reactance ncar half-wavelength
frequency points.

At the lower freq uency end of the oper­
ating range (2 me, for example). the whip is
a frac tio n of a quarter wavelength and must

ss: \17
..... I'I ,p Ant. .1L

Load,n;
CoPOC .I(lI"'1,

Impedonc, 1
,

Tron s lOl'm, r

" S W R

Lin.) M" er
veoe bre

ILood""9 Coli

Fig. I-Block diagram of the matching system
used to feed a 3 5' whip over a frequency range
of J.8 me to 30 me. The varia ble impedance
tra nsformer is a cen te r tapped rotary coil and
with the loading coil and capoci tors perm its
matching of the a ntenna to a 50 o hm 'line . The
S.W . f. bridge, incorporated into the tuner indi-•

cates the proper match .

To Xm

I f ig . 2-Variable impedance
matching transformer used
in the AN / 5RA-25 tuning
unit is a center topped ro­
tary inductor. The shaft is
split at the center and insul­
a ted. W iping contacts on
each end of the shaft make
connection to the center tap
and on e end of coil winding.
The opposite end of wind-

ing floats .

a u~ique variable transformer for adj usting
the Impedance of the antenna to the 50 ohm
impedance of the transmission line. regardless
of the transm itter freq uency in the h.f. range
of the antenna system .

The Matching System
A block d iagram of the match ing system is

shown in fi g. I . T he system is co mposed of a
reflcctorneter device which ind icates antenna
impedance and reactance plus controls to
adjust the degree of reac tance and value of
antenna impeda nce presented to the trans­
mission line. A frequency selec tor switch per­
nuts the opera to r to choose the fo llowing
operating ranges:

I- 50 ohm d um my load
2-1.8-4 .0 mc
3-3.6-7.0 mc
4- 5.0-10 .0 mc
5-8.0- 19 m e
6- 18·30 mc

Se e pag e 110 for New Rea de r Service August. 1969 • CO • 57
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Fig. 3-Circuit of the Inductor-Match antenna
tuner potterned after the AN/SRA-25 tuning
unit. Components L1 ond 52 el iminate the need
for the variable impedance transformer shown in
fig . 2. The two 0.01 capacitors are ceramic types.

~ Parts list

C 1- 25 mmf ceramic trimmer; Centralab 822·
CN or equiv .
C 2- 75 mmf silver mica .
C3• C.. - 250 mmf silver mica.
Cs, C. , C, - 24 mmf, 7500 volts; Centrolob
850S-25Z or equlv.
C,-1 00 mmf, 7 500 volts ; Centrolob 850S-1OON

-or equ rv.
l , - 32 ~h [cpp rcx.] 36 t. # 20, 2" dio. 2" long
tapped every 3 turns; Air Dux # 1616 or equiv .

be electrically loaded to establish the proper
resonance. This is accompl ished by the usc
of the rotary loading coil. just as in the case
at 30 mc. however, the total inductance re­
quires the usc of the addi tional series-con­
nected coil.

When resonance is esta blished . the resistive
load presented to the transmitter by the whip
and series loading coil varies over a range of
approxi mately 2 to 100 ohms. This may be
transfo rmed to a nominal va lue of 50 ohms
by means of an a ir core matching transformer.
In the military unit. the matching transfor­
mer took the form of a variable inductor
having a center-tap connection. Th is coil
di tTers from the common rotary coil in that
the winding is tapped and one end is free.
The opposite end of the coil is grou nded. Such
a device poses a tricky construction problem
as the center-tap point must be brought out
by means of a wiping contact to provide
electrical continuity as the coil is rotated. The
unit used in the ANI SRA-25 tuning uni t is
shown in fig. 2. The shaft of the inductor is
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l 2- Rota ry indu :to r, approx. 25 ph; Johnson
229-203 or equiv.
l,-15 ~h [e pprox.] 20 t. # 16, 2" long; Air
Dux # 1610 or equiv.
R1- Ten 10 ohm 2 watt composition resistors in
parallel. See fig. 4.
R2- 50 ohm 100 watt non-inductive dummy load.
Sprague type 453-E Koolohm or equiv.
Use ten 500 ohm 5 watt resistors in pa rallel for
100 watts p.e.p. or 50 watts overage power.
RFC" RFC2- 2.5 mh; Notiona l R-IOO or equiv.
S, -S.p. 2 pas. ceramic deck, Centrolab 2501

•o r equrv.
S2-S,P. 11 pas. ce ramic deck, Centrc lcb 2503

•or eqvrv .
S, -S.p. 4 pas. ceramic dec k, Centralob 250 1

-or equrv .

split and insulated at the center and the two
port ions a rc joined by a phenol ic coupling.
Wiping contacts at the shaft ends permit two
rotary joints to make connections to the coil
center-tap and a lso to Ihe moving tap point.
The supports a t each end of the inductor arc
insulated from each other and electrica l con­
nection to the unit is made at these supports.

W hen the rotary inductor is se t so the
moveable lap is al the mid-po int of the coil.
the transformation ratio is I : I . As the coil is
rotated and the tap moved toward s the
ground end. a step-down ratio is achieved .
which increases in m agnitude as the lap
approaches the grounded end of the coil. On
the other hand. when rotation is reversed. the
moveable tap approaches the free. or " hot"
end o f the coil and a step-up rat io is ach ieved.
wh ich increases in magnitude as the tap ap­
proaches the free end of the co il. Thus the
resistive component of antenna impedance
may be matched over a large range by ro­
tating the vari able ratio transformer.

The two m ain controls of the matching

See page 110 for N ew Reader Service



Fig. a -Reco mmended physical layout for the
s.w.r. bridg e components. Resistor R1 is made up
of ten 1a. ohm composition resistors mounted

betwe en two 1" dia meter co ppe r d iscs.

to accomplish this is to jump the coi l with a
short length of wire having coppe r battery
clips a t the ends. T he jumper is removed fo r
operation below 2.5 mc. Reactance switch.
5" and its capacitors a re p laced ncar the an­
tenna te rminal. J".

Aside from the placement of parts in the
S.W.r. bridge, construction o f the lnducto ­
M atch is not cri tical. It is only suggested tha t
sufficient space he a llowed arou nd the ind uc­
to rs so th at the ir Q is not degraded by the
presence of nearhy cabinet walls or other
large metaIlic ohjects.
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Jill
To. . .· .

• • A· .

.r OO lN3
" L .
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Moni-Malch Operation
Opera tion of the Moni-Match is very sim­

ple. T he antenna is a ttached and the trans­
mi tte r tun ed up with the TEST-OPERATE switch
in the TEST position . T he transm itter is tuned
into thc d ummy load with red uced trans­
mitter power. T he swi tch is then thrown to
the OPERATE position. Un less by a for tuna te
stroke of fa te. the tuning unit wiII not be
properly resonated and a reading will be ob­
served on the S.W .r. meter. The SENS ITIV ITY

control is set to provide a ncar-full scale
reading o n th e meter. T he impedance trans­
fo rmation switch (labelled Ri. the reactance
switch (la be lled X 'i. and the ro ta ry coi l
(labeled Xi arc varied until the S.W.r. read­
ing decli nes. With proper setti ng of th ese
controls. the meter reading m ay be made to
approach zero. indica ting that the tra ns mi tte r
"sees" a 50 o hm nonreactive load .

It is recommended th at tuning he done a t
low power. especia lly when "hu nti ng" fo r

unit thus provide impedance transformation
and reactance ca ncella tion o ver the opera ting
range of th e tun ing unit. Since fi xed high
voltage ser ies capaci tors a re used. no high
voltage buildup o n variable ai r capacitors
occurs in th e unit and da nger of flash over
is nonexistent. T h is is especia lly impo rtant
wh en the unit is used in humid cli mates or a t
high alti tudes.

The Induclo-Match
An amate ur version of the mil ita ry unit

m ay be co nst ructed without the necessity of
using th e rota ry matching transfo rmer. which
is a diffi cult un it to build. A sa tisfactory sub­
stitude for th is unique device is a tapped
transformer which. while not affording in­
finite resolution. p rovides a sufficient num ber
o f discrete tran sformation ra tios so that th e
match to th e antenna m ay be made very
close. As in th e case of th e military unit. a
sim ple S.W.r. mete r is incorpora ted in th e
device to permit the opera to r to establish th e
correct settings of the various controls. A
schema tic o f th e Ind uc to -Match is shown in
fi g. 3. The panel identifiers of th e various
cont rols arc show n in hoxes .

T o th e left of the TEST-OPERATE swi tch. 5,.
is a simple S.W, f . meter connected in reverse
posit ion . When th e s.w.r. rat io a t th e input
terminals is I: I . th e meter will read zero.
with increased reading for higher va lues o f
S.W.r. Thus it is o nly necessa ry to " tunc fo r
zero" to establ ish correct antenna resonance.
The bridge ca paci to r of th e s.w.r. meter is
m ade up of three separa te silver mica ca pac­
ito rs connected in a triangle. as shown in fi gA .
This tends to provide a bette r meter null at
th e h igher freq uency end of the spectrum.

The bridge resistor. R, . is m ade up of ten
10 ohm. 2 watt composi tion resistors grouped
in a hunch and parallel connected. T he phys­
ical a rrangement is also shown in fi g. 4. Leads
should be reasonably short. The leads from
th e r.r. chokes to the meter contain o nly d.c.
and th eir length is not cri tical.

The TEST-OP ERATE switch. 5, . permits th e
operator to select the antenna tuner o r a
dummy load as th e terminat ing device. When
placed in the OPERATE position . the antenna
tuner is in use. Coil L, is a length of a ir
wound inductor mounted to th e hack o f
switch 5" by its leads. Coil L, is placed at
right ang les to coils L" and L". Rotary co il
L" is run from a co unter d ial. while coil L"
is placed to the rear o f L". and is shorted o ut
fo r opera tion above 2.5 mc. T he simplest way
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the proper setti ngs of the cont rols. Sensitivity
of the S.W.r. meter is sufficient that good read­
ings may be obtained with power levels as
low as 10 watts.

Ground Syste ms
A fi nal word about the ground connection.

As with any Marconi antenna system. over­
all system efficiency depends to a great extent
upon the resistance of the ground system.
Most grounds are none too good and an effort
shou ld be made to establish as good a ground
as can be obtained under the circumstances.
The ground should be backed up with a few
radial wires cut to the most-used operating
frequencies.

In the author's case, the ground system is
composed of two ground rods driven into
clay type soil, plus three sets of radial wires
cut for 3.8 me, 7 mc and a MARS freque ncy
in the 2 mc region. Two radials arc used for
each frequency and each radial is a quarter
wavelength long. All radials are connected
in parallel at the junction of the ground rods.
and a short, heavy strap is run from this junc­
tion to the Moni-Match unit. The mediocre
ground. backed up by the radials docs a fine
job at the lower frequencies . At 14 and 21 me,
the ground system seems to functio n well as
the antenna performs and no r.f. is noticed
on the equipment or the microphone.

At 28 me, a bit of r.f. on the microphone
was noticed, and advanci ng the audio gain
control of the transmitter brought about a
feedback condition. This was promptly cured

hy attaching a si ngle " radial" wire 8'6" long
to the rear of the transmitter cahinet and
letting it fall to the floor behind the operating
table. The feedback disappea red and oper­
ation was normal on all frequencies.

The low frequency radials arc made up of
insulated wire, stapled to the sides of the
house and the fence about a foo t or two above
the grou nd. The position or height of the
radials is not important, so long as the y do
not ac tua lly lay on the ground. T he radi als
form part of a tuned system which is severely
detuned if the radials are allowed to run
along the surface of the grou nd.

While this particular system was designed
to be used with a 35 foot whip or wire an­
tenna, it has been used with various other
antennas of random lengths. Conceivably, an
antenna length could be fou nd which would
not be tuneable with this device at some cer­
tain freq uency, but ove r the months of usc,
such an unlikely length has never been found.
At the present time, it is used with a 70 foo t
wire for operation over the 1.8 to 7.3 mc
frequency range with good results. It has
also been used with a 190 foot wire antenna
over the same frequency range, and also on
80 and 40 meters with a 12 foot whip.

T he components specified in fig . 3 were
designed to be used up to the 500 watt p.e.p.
level with a Swan 500·C transceiver. Oper­
ation at the 1000 watt p.e.p. level with a
Collins 30L- I linear amplifie r has produced
good results. with no damage to the tuner or
flash-over at switch points. -

New Amateur Products
Millen Counter Dial

A RUGGED new turns counter dial has been developed by the
James Millen Manufactur ing Co . Designated the # 10031 dial, the
new design feature a 0-99 turn digital readout and a vernier scale
calibra ted 0-100. A crank handle and dial lock are built in as is a
1/4" drive shaft coupling. The new smaller size dial is ideal for
those vacuum variable capacitors and rotary inductors as desc ribed
in the " Inducto-Turner" article above. The bezel is replaceable
with a larger size one where it is necessary to match the older type
Millen # 10030 turns counter dial. For more information and
mechanical specs, write Mr. Wade Caywood, Sales Manager,
Millen Manufacturing Company, 150 Exchange Street , Malden,
Mass. 02148.

-
"

A
Snap lite Call Letter Sign

.. MATEURS wanting to display their ca ll letters on their cars will
welcome a new lighted sign by Snaplite Displays. Inc., which is de­
signed to mount on the car's package shelf so the illuminated call is
visible through the rear window. The sign measures 12" x 3" x I"
thick; the call letters are in reverse on a black field. The Snaplight
sign sells for 59.95, from Snaplight Displays, Inc., Rockford, III.
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WANT MORE FOR YOUR MONEY?----...

We've suggested many ways for you to get more for you r money. But they usually boil
down to this: Deal with a reliab le f irm; and, buy reliable equipment. We back our
manufacturers' warranties with over 40 years of experience and one of the f inest
reputat ions in the indust ry. By dealing with Harr ison you get more than j ust the best
pr ices avai lable, you get promp t delivery, personal serv ice, plus in tegri ty!

73 W2AVA

5 BANDS - 260 WATT PEP . .. ONLY $435.

• Complete t ransceiver in one pac kage. • Self conta ined AC and

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

80. • 260 Watts P.E.P. • 180 Watts CW input. • COMPACT ! - on ly

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

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

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

ORDER NOW FOR EARLIEST DELIVERY.

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

or make bigger allowances.
NEW YORK CITY

8 BarclaySI.
12121BArclay]-]922

~ ..
rrlSO,1.

C1 FOR ElECTRONICS

I
JAMAICA. L. I. I FARMINGDALE. L. I.

139·20 Hillside Ave. Route 110 at Smith SI.
REpublic 9-4101 (516) 293·]995

See page 110 for New Reader Service August, 1969 • CQ • 61



,.........
III n.- s..: I ..,....'''-,-',
.......11'C! !>u e---....,._.Isi _
. ~­....._.
,....... ..-, -

..~ ­.. .... ..... ...
c'- ..'" "'"
.-..d .........__..--.-~

Th, standard
aid dnilntd
inform, hon
countries "c4
by the .m.Itl
world .

An indil p. n
mttrlst,d in

TIME
DIFFERENT!

GREAT CIRCLE
BEARINGS

••

$1.50 (Adual sit e 10·I/ Y dIameter)

Whether you are a beginning
DXer or a long-time member
of the Honor Roll , a " Second Op"
can be your best friend in the
ham shack. In just seconds
it gives you accurate beam
headings from the East, Midwest,
W est, and now the Southwest.
You also see time difference,
OX lone, country, continent, and
postal rates instantly for every
prefi x. And there's also a handy
space to log each prefix worked ...
plus confirming QSL' s.

The 5th Edition "Second Op" Is all
new in every way. Every current
country and prefix is listed, plus QSL
bureaus and other vital facts for effective
and enjoyable OX. Beam headings were
programmed and checked by a computer to
guarantee accuracy.

Just a $1.50 Investment can clean up the
paperwo rk in your ham shack In minutes. Pick up
the latest " Second Op" at leading ham radio distributors,
or write direct to W9IOP at the address below.

PU BLICATIONS IN ELECTRONICS. INC.
216 W. Washington A venue. South Bend. Indiana 46601

OW! Direct
From W9IDP!
The new 1969
51h Edition orlhe
world famous

COHO OP"
OX calculator

n
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ALIS-OSCUST
Amateur Radio's

Next Satellite In Space
I

BY GEORGE JACOBS,* W3ASK

':)F all goes according 10 plan, A ustmlis-Oscar, th e Ii/Ill in a series 0/ solei.
lites d esigned and built by radio amateurs, is expected to be launched carly
III is Fall. In onticipation 0/ this event, W 3ASK, CO's Space Com mu nicnlion
Editor, d iscusses th e technical characteristics of the satellite, h oro its signals
can be received and trucked, how its telemetry signals can be used for scien­
tifi c experiments, and how QSt cards can be obtained lor space-listener
reports.

T liE design and construction of the A us­
TRAlIS·OSCAR satellite began "down-under"
during 1965. under the direction of thet Mel­
hourne U niversi ty Astronautical Societv. It

•

was built, as are all OSCAR amateur radio
satellites, entirely on a voluntary basis . and
without payment to the project's participants.
Although the Wireless Instit ute of Australia
gave the project a small grant for the pur­
chase of materials. most of the components
used in the sa tellite were donated by Austral­
ian firms.

T he satellite was completed and shipped to
Project OSCAR headquarters in Californ ia
during mid-1967 fo r final testing and to await
assignment to a launch vehicle. T his past
spring it was shipped across the contine nt to
AI-I SAT ' , where it is now goi ng th rough
final preparations for a hoped-for piggy-back
ride into space aboard a NASA veh icle early
this fall.

The Sate llite
AUSTRALIS-OSCAR 5, as it will be cal led

once it is successfully launched, is a 35­
pound rectangular satellite. measuring 17 X
12 X 6 inches. Its aluminum case has been

' Space Commu nications Editor, CQ. 11307
Clara Street, Silver Spring, Md. 20902.

IJacobs, G., "Radio Amateur Satellite Corpor­
ation (AMSAT) Formed On East Coast". CQ.
June, 1969 p. 52.

designed to withstand the accelieration and
vibration that the satellite is expected to
undergo as it rides into space. It is hoped to
keep the internal tem perature of the sa tellite
within limits by applying a special paint pat.
tern to its surface .

The electronics within the sa tellite is reo
resented in fig. I . Two telemetry-beacon
transmitters aboard will operate in bands
allocated internationally to the radio amateu r
service. One transmitter wi ll operate on
144.050 me in the two meter ba nd, with a
power of 50 milliwatts. Opera tion will be
continuously from the time the satell ite is
put into orbit until its batteries are exhausted,
about two months later.

\V Tune d ~ onopo l e

C"""""...
,,"uo,o

CO"'mond
0 " /0" ro .. u

Rete, _er Decod er

\lI
H, HF 29 .4 50 mc

Ke yer Transmitter Tuned p.cere

P Ul S ( SSensors \lI
t 2 -,.- Te1emetl'y

EncOder VHF 1 44.o~me

~ 6- A" D'O
Tronsml~

Tuned Monopole
YOOU lA T,O"

Fig. I -Block diagram of Australis-Oscar 5
satellite's electronics.
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AMSAT members examine the Austra lis-OSCAR
A satellite after receiving it from Project OSCAR

Headquarte rs.

The second transm itt er will ope rat e on
29.450 mc in the ten meter ba nd. with an
average power of 250 rnilliwatts. It will be
com manded to switch on and off by a number
o f pre-selected, specially eq uipped amateu r
radio trackinc sta tions. The comma nd de­
coder and receive r system in th e sate llite will
be activa ted by coded sig na ls transmitt ed by
these sta tions. It is planned to operate the
ten meter sta tion o nly on weekends in o rder
to conserve battery power. T urn-on time is
planned for about 0700 GMT Fridays. and
turn-off time abou t 0700 G\ IT Mondays. Th is
should enable a ll parts o f th e world to receive
data from the ten meter transm itter.

Power for the satelli te is supplied by 28
size "G" manganese alkali ne cells wired in
two ident ical 20-volt se ries strings. Each
string supplies one transmitter. and the rest
of the electron ics is run fro m both stri ngs
through protect ive diodes. If o ne stri ng should
fa il. only o ne transm itter would cease oper­
atinc. bu t the rest of the svstc rn would con-- -
tinue to fun ction.

The satellite a lso contains a HI Morse
Code kever and a seven cha nnel telernetrv

• •

svs te rn which rel avs to earth temperatu re.
• •

spin rate and battery measurements.
Ant ennas will rise from four of th e satel­

lite's six faces. A 17-ft . tuned dipole will be
used with th e ten meter transm itte r. a 19-in.
tuned monopole with the two meter trans­
mitter and a short receiving antenna will p ick
up command signals from the ground.

O nce in o rbit. the satellite is expected to
have an in it ial spin rate of approxi mately 4
r.p.m. A m agnetic a tti tude stabilization sys ­
tem ( l\ lASS). which co nsists of a permanent
bar magnet and permalloy hyste res is wires has
been desicned to stabilize th e satellite after-a few davs. so that o ne of its faces wi ll a lwavs

• •
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be pointing towards the earth . This is ex­
pected to reduce tumbling and elim inate sig­
nal fad ing which bothered recept ion of signals
from previous OSCAR satellites . The Aus­
tra lian-built satelli te will be the first am ateur
satellite to employ such a system.

Satellite's Purpose
A USTRALlS·OSCAR 5 will not contain a

transponder. and it will not be possible to
com municate through it. The satelli te is
intended instead to be a flying labo ratory
wh ich will serve as a tcstground fo r sys tems
and techniq ues th at will be used to develop
more adva nced models of amate u r communi­
cation satellites in the future.

This will be th e first satellite to opera te o n
10 meters. Since th ere a re a grea te r number
of receivers among radio amateurs anti space­
listene rs th at can tune ten mete rs. a greate r
part icipat ion in sa telli te tracking. telemetry
decoding and propagat ion stud ies is expected
thi s time th an was the case with previous
OSCAR sate llites. The satellite's t ransm issions
on 10 and 2 meters a re expected to yie ld
m uch worthwhile scientifi c data about the
ionosphe re during the present pe riod of rela­
tivel y high sola r activity .

Orbit
The cha nces a re excellent that th e A us­

TRALIS-OSCAR sa telli te will be placed in a sun­
synchronous. circular. polar orbit.

In a sun -svnch rono us o rbit. th e satelli te will
pass nearest 10 directl y overhead at the same
times eve ry day. Based on an I I 10 GMT lift­
off these shou ld occu r around 3 P.M. local
standard time each afternoon and agai n
around 3 A.\1. local standa rd time each mor­
ning. The daylight passes will be from the
south to north (ascend ing node). and the
nighttime passes from north to south (de­
cend ing node).

F rom its ci rcular alti tude o f 900 m iles. the
satellite will "see" an area o f the earth's sur­
face approxima tely 4600 m iles in diameter.
The lat itude of the recei ving locat ion will de­
termine how many consecutive passes will be
with in reception range. At the equator four
passes a day will be within range-two during
davli uht and two d urinu darkn ess. At 40 de-. - -
crees north lati tu de. about th e m iddle of the-United States. three. o r pe rhaps four con-
secutive passes should be within range each
afte rnoon and morning. whi le in polar re­
gions almost eve ry pass will be with in range.
O n the nea r overhead passes, th e satellite's
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signals may be heard for as long as twenty
minutes. Passes to the cast Or west will be
heard for progressively shorte r durat ion the
farther cast or west they arc.

Up to date o rbi tal info rmation will be tra ns­
milled by WI AW". These transmissions will
include times and longitudes of equatorial
crossings (ascending nodes), as well as the
approx imate times the sa te llite will be over
selected a reas. Once an o rbit has bcen estab­
lished fo r the satellite, advance fly- by calcu­
la tions can be made using the orbital para­
meters discussed above.'

The above data will help determine when
the sa tellite will be within "line-of-sight" rad io
range. It should be remembered, however,
that the satellite's ten meter transm itter may
o fte n be heard when the satellite is far out of
range, as a result of ionospheric reflection.
Out-of-range reception of the two meter
transmitte r may also be possible at times.

Telemetry System
T he telemetry system aboard the satellite

will convert impulses produced by seven
strategically located sensors into audio tones.
These tones will modulate both the ten and
two meter transm itters. which relay the infor­
mation back to earth.

An eighth telemetry channel is linked to an
automatic keyer, which produces the fa milia r
H I in Morse code. (. . . . ..).

The eight channel telemetry system oper-
ates in the fo llowing sequence:

C hannel 0 H I identifi cation
C hannel I Ilallery current drain
C hannel 2 X axis stabilization
C hannel 3 Battery voltage
Channel 4 Y axis stabilization
C hannel 5 internal temperature
C hannel 6 Z axis stabilization
C hannel 7 Skin tem perature of

package
In all cases the measu red value is specified

by an audio frequency and not by time counts
as in previo us OSCAR satellites.

T he HI channel consists of a 1.6 second
tone fo llowed by a 1.6 second HI bu rst, all
repeated on ce agai n for a to ta l time period of
approximately 6'1.z seconds. T he HI is trans-

c'Transmission schedules for W I AW can be ob­
tained from the American Radio Relay League,
225 Main St. Newington, Conn. 06111. They are
also publi shed monthly in QST.

'Schcrer, W. M ., "The Oscalator", CQ, Aug.
1965, p. 54.
Giro, G., "Predicting OSCA R's Orbit With
Ease", C Q. June, 1962, p. 58.
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milled not as m.c.w, but as a.f.s.k. Thus the
tones do not key on and otT, but switch be­
tween two tones of d ifferent freque ncy. This
channel is used only for identification and the
tones do not convey any telemetry data.

T he H I channel is followed by seven tones,
each about 6 '1.z seconds long and each send-

•
ing telemetry data. The total time required to
transmit HI and the seven telemetry signals is
close to 52 seconds . and the cycle is repeated
continuously.

The audio frequency associated with each
telemetrv channel rnav van' between 400 and- --approximately 2000 c.p.s. depending upon
the level of the parameter being measured.

Telemetry Decoding
The telemetry system aboard the sate llite

has been specially designed so that it can be
decoded using relatively inexpensive equip­
ment.

One convenient method fo r decodi ng the
telemetry is to usc an osc illoscope and a cali­
brated audio oscillator. The received audio
telemetry signal is applied to the vertical in­
put of the oscilloscope and a sine wave from
the calibrated oscilloscope is applied to the
ho rizontal input. The frequency of the audio
osci llato r is adj usted unti l the Lissajous
fi gure on the face of the osci lloscope is a
stationary ellipse, indicating that both fre­
quencies are the same.

If the oscilloscope tirnebase is calibrated,
the audio frequency oscillator may not be

. requ ired. In this case , a set number of cycles
ca n be displ ayed on the scope. and the fre­
q uency determined from the calibra ted time­
base. If the timebase is free-running, usc as
lillie sync as possible to avoid changing the
calibration .

If an oscilloscope is not available, the fre­
quencies of the received telemetry can be
matched by car against a calibrated audio
oscillator. Even with poor signal to noise
ratios this method can give results accurate•
to within about 10 c.p.s. a t 2000 c.p.s. If the
signal to noise ratio is good, the best method
to use is a direct-reading frequency meter or
di gital counter. if one is available.

If a tape recorder is used to record data.
its speed should be accurate to within five
percent, at worst, or results can be seriously
In error.

A stop watch with a sweep second hand is
almost a must to ens ure that the correct cha n­
nel is being measured . If the tones of two ad­
jacent channels have approximately the same

August, 1969 • CO • 6S



frequency, it may be very difficult to tell when
the transmission on o ne channel ended and
the other began, except by the 6 .5 second
timing period.

The foll owing equations should be used:'
CII ANNEL I:

the beat note might make it impossible to ac­
curately measure the frequency measure the
frequency o f the telemetry tone. A b.f.o.
would. however. be useful for Doppler mea­
surements and fo r receiving weak signa ls.

An antenna with a t least 10 db gain will be
required to receive satisfactory telemetry sig­
nal s from the two meter transmitter. It is de­
sirable that it he c ircuitry polarized to reduce
signal feedi ng. The helix is perhaps the best
a ll around antenna fo r this purpose". a lthough
an array of c rossed Yagis would a lso be
sui table. T he Yagis should be po inted in the
same d irect ion, o ne mounted vert ically a nd
the o ther horizontally o n the same boom, a nd
configu red to give the 90 degree phase shift
requi red fo r the system to act as a ci rc ula rly
pola rized a rray.

To tra ck the sate llite from horizon to hori­
zon, the two meIer rece iving antenna should
be steerable in eleva tion as well as in azimuth .
. Other type horizonlally or vert icall y polar­
ized fi xed anlen nas with app rop ria te ga in
can be used. but the signal will be heard for
shorte r periods of time, and with somewhat
greater fading.

The satell ite's more powerful ten meter
transmitter is expected 10 often produce sig­
nals considerably stronger than the two meter
transm itter. Any h.f. antenna with a gain of
at least 3 db sho uld be adequate for reception.
If the antenna is steerable in both e levation
and azim uth, signals will be heard for the
maximum time possible o n each pass. A pair
o f fi xed, crossed horizontal dipoles, mounted
a quart er wavelength above ground (about
7 V2 feel), should give reasonable good o mni­
directional reception without the need for
stee ring. Such an ante nna system would a lso
reduce signal fading .

Te lemetry & Reception Reports
T he A USTRALIS-OSCAR 5 sate ll ite will trans­

mit telemetry continuous o n 144.050 me, and
on 29.450 me on F ridays, Saturdays and Sun­
days. T he purpose of these signals arc to
constantly monitor the condition of the satel­
lite and to determi ne its prec ise o rbit. Project
pa rti cipants are urged to obta in telemetry
d at a from either transmitter whenever pos­
sible, since acq uisition and reduction o f this
dat a is o ne of the projects major o bjectives.

T o enable rapid evaluation of the telemetry
and orbital reports by computer techniques,
a ll reports /lll/Sl be in the same form . For

ODe Mar, "The Basic Helical Beam", QST . Nov.
1965, p. 20.
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C u rrent in milli amperes =

Linear 10 1400 c.p .s.
CIIANNEL 3:

Voltage in volts =27.5 - f
80

Linear to 1300 c.p.s.
CIIAN N EL 5:

Internal T emperature (C O) = .0642 f - 34. 1
Linear to 1200 c.p.s.

CIIAN N EL 7 :

Sk in Temperature (C O) = .0692 f - 36.9
Linear to 1200 c. p.s.
C hannels 2, 4 and 6 conta in axis stabili­

zation d ata. This is in binary form and no
conversion will be required. T he tones o n
these channels will change freq uency as the
satellite tumbles. The stead ier the f req uency,
the smalle r the spin rate, After the first few
days in orbit, the satellite's MASS system
should take ove r to reduce spin . If this works
as planned, te lemetry channels 2, 4 and 6 will
confirm a reduced spin rate.

Those planning to decode the A USTRALlS­
OSCAR telemetry signals are advised to prac­
tice measuring the frequency o f an audio tone
in less than 6 seconds, with a read-out accu­
racy of at least len percent .

Sate ll ite Re ception
Any good communicat ion receiver o f the

type used by most radio amate urs and short­
wave listeners, should be adeq uate to receive
the satellite's ten meter signals. Receivers
without a t least one stage of tuned r.f. ampli­
ficat ion may require a preselector.

The sate llite's two meter signal should be
received adeq uately o n most of the v.h.f. type
receivers used by radio amate urs, if the re­
ceiving system has a noise fi gure of about 4
db o r better and the i.f. ba nd pass is not too
wide.

Both transmitters aboard the satelli te a rc
amplitude modulated. with a maximum mod­
ulation frequenc y of 2000 c.p.s. Receivers
used to copy these signals sho uld have a band­
width of at least 4000 c.p.s. A b.f.o. sho uld
nol be used to receive telemetry signals. since

4Uprlated. enlarged calibration curves will ap­
pe~~ next month In CQ. or can be obtained by
wrrtmg AMSAT, P.O. Box 27, Washington, D.C.
20044. Please include s.a .s.e.
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Inching our way through the crowd we ge t a
closer view of the Australis-OSCAR 5 satellite
with the Telemetry Sensor Terminal Block in the

foreground .

this purpose, special reporting form s have
been prepared a nd their use is absolutely es­
senti al." D ata reported in a ny o the r way can­
nOI be handled by the computer, and will be
of little value. Report forms, calibration
curves, and instructions for their use. can be
obtained free of cha rge, from the nearesl
Regional Director listed below. Be sure to
ind icate the number of forms desired a nd in­
clu de a self-addressed stamped envelope or
I RC wi th the req uest.
North and South A merica:

A 1>ISAT
P.O . Box 27
W ashingto n, D .C. 20044

Asia a nd Australasia :
P roject Austral is
Union Ho use
Uni versity o f Melbourne
Pa rkvillc. V ictoria
Aust ral ia 30 52

Europe a nd A frica:
1>1r. W . Brown ing, G2AOX
47 Brarnpton G rove
H endon
London, .W . 4

I England
The Regional Directors will also act as

recept ion points for the completed repo rts,
and reports should be sent as soon as pos­
sible to the nearest one. From the D irec to r,
the reports will be forwarded to the project's
master computer at the University of Mel­
bourne for eva lu t ion. The Director will also

lact as a central source for up-to-date orbital ,
t racking and other information about t he
satellite.

6Bellair, D. T. and Howa rd, S. E., "The T rack­
ing and Obtaining of Data From Australis­
Oscar 5", QST, Aug. 1969.

See pa ge 110 for N ew Reader Service
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Tracking reports sho uld include the ti me
the two or ten m eter signa l is first heard, o r
aq ui red o n a pass (AO S). a nd the time it faded
out, o r was lost (LOS). The exact time of
closest a pproac h (TCA), determined by D op­
pl er shif t o r w hen the signa l reaches peak in­
tensit y. would a lso be very useful in deter­
min ing the satelli te 's precise orbit.'

Propag a t io n O b se rv a tio n s

Telemetry a nd orbita l tracking repo rts a re
two important ohjectives of the A USTRALlS­
OSCAR project. P ropa gat ion observations a re
a nothe r equally im portant objecti ve . a nd the
satellite is ideallv su ited to carrv th is o ut. . '

All previo us O SCAR satelli tes ca rr ied two
m eter beacon tra nsm itters. but A USTR .\LlS­
OSCAR 5 will be the first to carry both two a nd
tcn meter transmitters. This provides an ex­
cellenl o pport uni ty to gai n new propagat ion
data . The two meter signa l will perm it further
o bserva tion o f a nom a lous propagation de­
tected with previous OSCAR satellites. while
the ten meter transmitter will allow obser­
vat ions to be m ade o f an h.f. signal source
welll/hol'e the ionosphere. These observations
m a y he of particu lar importance duri ng the
present period of re latively high solar activi ty.
The sate llite will a lso permit a com pa riso n to
he m ade between the reception of both sig­
nals. in a n effort to determ ine in what bands
to place future O SCAR communication sa tcl-
lites. •

Thousands o f observa t ions m ade of pre­
vious O SCAR two mctcr signals confirmed that
signals a ppea red a nd d isappeared a b ruptly.
a nd that the radio range was horizon-limited
as propagat ion theory would ind icate.

However, there were a significant number-o f reports of signa ls being received in it ia lly
for several seconds, followed by a quick
fadeout, then rea ppea rance o f the signa l
again. Similar anomalous reception was some­
t imes observed as the satellite disappeared
o ver the horizon a t the end o f a pass. This
unusual recept ion is be lieved to have been
d ue to some d iffraction process in the atrnos­
phere .

Several obse rvers at h igh latitudes rc­
ported complete blackouts o f OSCAR signals
during a uroral displays, while observers in
tropica l areas sometime reported echos, rapid
fl ' cctuation in signal strength and gradual,
rolling fades on O SCAR transmissions.

There were several reports of OSCAR two

'Norgaard, D., "Eyeball and Eardrum Doppler
Tracking", QST, April , 1962, p. 44.
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In this close- up view of the satellite , one of the
AMSAT members points out where the Command
Receiver moun ts. The battery pock is in the

center.

meter reception considerably beyond the line
o f sight range, with a t least one observer re­
port ing reception when th e sate llite was 7000
m iles away.

While much is known about ten meter ion­
osphe ric propagation bet ween sta tions o n th e
ground , AUS'UALIS-OSCAR 5 will permit ob­
serva tions to be made fo r th e fi rst time of a
ten mete r signa l source above the ionosphere.
This opens the door to a new wo rld of ex­
per iments. T he interaction betwee n th e ion­
osphere and the sa te ll ite's ten meter signal
is expected to give rise to a considera ble num­
ber o f propagati on peculiarities. Fo r exa mple,
whil e a ground-origi nated ten meter signal is
reflected from the lower part of the iono­
sphe re to another a rea o n the earth's surface.
th e sate llite's signa l will be sh ielded fro m th e
earth and will be reflected fro m th e upper su r­
face o f the ionosphe re. Whil e an earth signa l
might penet rate the ionosphere to be lost in
space, th e space-origina ted signal will pene­
trate the ionosphere to be heard o n earth !

Of the strange things th at happen to h.f.
satell ite signals as th ey pass through th e
ionosphere, perhaps none is so interesting to
o bserve as the antipodal reception effect:"
This is the sudden reappearance of a signal
as the satellite passes above a point approx­
imate ly at th e opposite side of the earth from
the rece iving station. Antipodal reception is
often possible when there is a complete ab­
scnce of skip at shorte r d istances. As ye t. no
full y satisfactory explanat ion of antipodal
recept ion is available. and the A USTRALIS­
OSCAR 5 satellite may help to provide more
clues.

"Soifer, R., "Antipodal Reception of OSCAR Sig­
nals", QST, Nov. t968, p. 32.
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Antipodal listen ing periods sho uld , of
course, be sched uled to center around approx­
imately o ne-half an orbi ta l pe riod (approx­
imatel y 57 minutes in th e case of th e Aus­
TRALIS-OSCAR 5 sate llite), befo re and after
the time of nearest satelli te approach to the
receiving locat ion .

It is hoped th at continuous observa tions
throughout th e world ca n be made of the
satellite's transm issions in an effort to detect
unusual p ropagati on cond it ions on ten and
two meters. This might be th e sort o f activity
that could best be handled by a rad io club .
Although it may be impracti cal to m aintain
round-the-clock monitoring fo r the e nt ire-
period of satelli te life (hopefully two months),
it should be possible fo r a clu b to set up a two
o r three day watch ove r a weekend when both
transmitters a re ex pected to be in ope ra tion .

Not o nly is it important to record obser­
vations of reception. bu t it is also im portant,
to record instances when signals a re II0t heard-when they should be. Such reports mi ght pro -
vide a clue to ionospheric d istu rbances or
auroral o r other un usual activi tv .

•

A club, or a single-opera tor sta tio n m ay
find it more conven ient to cond uc t long per­
iod propagat ion observations by using a con­
tinuous ru nn ing receiver tuned to o ne of the
sate ll ite's sig na ls, and coupled to a slow-speed
tape or ink reco rde r. The record ing wo uld
serve as a perm anent unatte nded reco rd o f
recept ion. and might turn up instances of
unusu al propagat ion conditions.

Propagat ion obse rva tions should be re­
ported on the st andard repo rt fo rms d is­
cussed ea rlier. a nd should be marked " PRO­
PAGAT IO N STUD Y" in the space pro­
vided for comme nts. The report will be en­
te red into th e compute r. bu t will a lso re­
ceive special attent ion for propagation studies
th at a re an important part of the pro ject.

Space QSL
All reports of AUSTRALIS-OSCAR 5 recep­

tion, fro m th e simple " I heard it !". to the
most advanced measurements and obse rva ­
tions will be verified 100 C;C wi th a d istinct ive
QSL card .

It will not be necessa ry to request a card .
All th at will be req uired to receive o ne is a
report of reception o n the sta nd ard reporti ng
fo rm . QSL cards will be sent as soo n as re­
ports a re entered into the com pute r at the
University o f Mel bourne.

[Colltill" ed 011 page 98]
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he Henry 2K-3 Linear Amplifier
,

•

e years ago the first 2K started speaking for itself. The entire amateur world has
tten the message. The BIG, SHARP, CLEAN 2K signals have been passing the
ssage of quality since that day . This is the wayan SS B signal should sound .
w after two m odel changes and as we approach the three thousand mark in the
series, the message is even louder and clearer. Let us help you produce
t same strong, clean signal that you hear coming in from 2K owners the world
r. Corne in, call, or write for literature describing the superb 2K-3 in detail.
d then let us work out terms that will fit your budget.
e 2K-3 (console o r desk model) 745 .00

enry Radio now has representatives in different areas of the Un ited States to simplify ordering fo r those living
ear one. Or you can order direct and we will ship ... across the street or around the world. Ca ll or write for
etailed specifications and terms.
Jew York area : Cleveland area : Chicago area:
ohn Richardt, W2WIY AI Gross, W8PAL Bill Reynolds, K9ZXD

; Y FINANCING · J0 % DOWN OR TRAD E-IN DOWN • NO FINANCE CHARGE IF

10 IN 90 DAYS · GOOD RECONDITIONED A PPARATUS · Nearl y all makes & models .
reconditioned equipment carries a 15 day t rial , 90 day war ranty and may be traded back
in 90 days for full credit toward the purchase of NEW equipment. Wr ite for bu lletin.

CAl l DIRE CT . .• US E AREA CODE

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

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

" W orld's Largest Distributor of A mateur Radio Equipment"
,
ee page 110 for New Reade r Serv ice August, 1969 • CO • 69
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You say your taxes were raised?

You missed three payments on
your Jaguar XK·E?

You had to turn in your
Playboy Club Key?

Your salary was cut?

You say the F.C.C. has expressed
interest in your four different
calls?

You say food is so expensive it's
cheaper to eat money?

You say you invited your boss to
dinner and during the soup
course the finance company re­
possessed your furniture?

You say your XYL backed the family car out of the garage after you backe
it in the night before, and now you can't get to the Newsstand to get you
monthly copy of CQ?

I I
••

While we are in no posit ion to alter the tax structure. give you a raise . or sway the

F.C.C.. We can save you a pile of cash on COl So drop tha t anchor. p ick up a pen

and dash oil a CO subscript ion right awavl

1 yr. •. •. •.. I PAY ONLY $ 6.00 a savings of $ 3.00
2yrs I PAY ONLY $11.00 a savings of$ 7.00
3 yrs I PAY ONLY $15.00 a savings of 512.00

And now with all this newfound money at your disposal, you co

begin to really live again!
: ---- ---.- -- __. .__ . .. .__ 1
•

CQ • 14 Vanderventer Avenue. Port Washington, N.Y. 11050

Dear OM :
Enclosed please f ine $ for Yearts) SUbscription to CQ.

The Rad io Amateur's Journal .
0 NEW: Start with ..........issue.

• 0 RENEWAL

Name • • • • • • • • • • • • • • • Call • • • • • •

•
Address • • • • • • • • • • • • • • • • • • • • • • •

City • • • • • • • • • • • • .St at e • • • .Zip • • • •

RATES: 1 Year.....$6 0 2 Years.... .$ll 0 3 Years.. ...$15 0
... .... ........-- - -- _-_._-----_ ------------------. _-------------------.-.---------_ -.------_..--------_ .
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BY JOHN: A. ATTAWAY,* K 4IIF
•

"0 lonely night . last fo rever. You've
made me learn to live and lore . . . and
work DX"

W EST COAST OX B ULLETIN

The news from the front spea ks of DXpe­
ditions. By the time you read th is the monu­
mental effort from Navassa Island bv E rnie
Hcndrv. K4CAH. and his gang should he. - -
past history. Ern ie worked long and hard for
this o ne so we're happy to see h im pull it off.

At the time of th is writing (Ju ne 7). G us
Browning. OX H all o f F ame No. I . is sche­
duled to begin a rampage across the Indian
Ocean . The old m aster is eyei ng suc h DXpe­
d ition standby's as Des Roches. F arquhar.
Ald abra. Ju an de Nova. and Cha uos . In ad-•
d ition he plans to h it a number of developing
count ries such as Etoile Cay. Bandeuse Cay.
Ge vse r Reef. Wizard Reef. and Blenheim
Reef. Populat ion fig ures for these cou ntr ies
were thoughtlessly om itted fro m ou r A tlas.
a nd we also couldn't locate them on our maps.
\fy best guess is that the y are somewhere in
Zone 39. One wag was heard to remark over
the a ir that : "G us will never ra ise the DXCC
countries list to 400 bv relvin a onlv o n sand-. . - .
bars which rise above the wa te r at low tide.
H e's going: to have to take a lot of equipment.
build walls around shallow areas o f the ocean
at 500 mile inte rva ls. pump out the water. and
set up o n his newl y c rea ted land." If followed
this would add a new di me nsion to the term
"developing country:'

Vern Buerg, WB6KBK . advises that he is
completing plans for operation from KP6­
Palrnvra. KB 6-Bak e r. and V R3-Fa nning(

• 0

Christmas Island . Vern's opera tion may be a l­
read" started bv the time vou read th is.. . .

Jose. X EIJ . is lin ing lip a generator and
some ante nnas fo r anothe r elTort at Revill a
Gidego, p robably in Octobe r.

In Octobe r's C Q Worldwide OX Phone
Co ntest J im W alsh and the PJ\\MM gang will
he back o n Sint Maarten fo r anothe r try a t

· P.O. Box 205, Winter Haven, Fl. 33880.
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the World Multi-op, Multi-transmitter trophy
The call will be PJ 8MM. Their goal is 10,00
QSO's in 48 hours, and logistic pl anning ha
been going on fo r months They hope for mor
worldwide act ivity o n the lower frequencies1
particularly 160.

De Extra
Dottt Write ot] C.W .: We've heard many dis
couraged amateurs say: " to heck with c.w.
I'm selling m y keyer and concentrating 0

s.s.b. OX. because o f the big bite incentiv
licensing took from the c.w, frequencies .
Don't do it. You'll m iss too much real DXing

T o begin with I sincerel y believe that "th i
too will pass." The techn ical proficiency t
build and ope ra te c .w . gea r is much less tha
th at required for s.s.b. gea r. so the ve ry un
natural situation requiring a hi gher clas
li cense for full c. w. privileges than for s.s.b
is bound to be abolished in time .

If you give up c.w. you will miss some 0

the greatest pleasures of DXing. On night
when 20 is up tight with stateside signal
above 14200 you ca n still tune down into th
c.w, band and pick those U A9, U All, VU
U L7. AP5. etc. c.w. sig na ls out o f the nois
and QRr-1. The ave rage ham in m an y area
of OX-land is still apt to be running home
brew or conve rted Com ma nd gear with less

o

than 100 walls to a dipole or longwire an
tenn a. You can't work him unless you ge
dow n there wi th h im.

Working those weak c.w. sta tions comin
- 0

ove r the pole is DXing in it's purest a n
nat ur al s ta t e . It' s th e real thin g. Well
equi pped DXped itions with strong signals ar
glamorous and exciting a nd they stir up th
troops. but there's something sort o f artificia
about it all. For the real thrill of DXing di
out the lillie guy, the o ne who lives the re .
After all. this is the way to enhance inter­
nation al goodwi ll.•

Here and Th e re I

Rare Zone A ctivity:
Zone 19: Reports a re sketchy so more datal
o n sta tions active from 19 would be apprcci-i
ated . U W I\l J on 14002 and U Wlll P on 14049
are mentioned, but no times.
Zo ne 2 1: U D6BQ, 14040 kc, 0235 G MT ; UF­
6D Z. 140 I 0, 0320; AP5ep, 14055, 1545 ;
E P2BQ. 142 10 . 0230; Mp4BBW, 14230,
0245 .
Z" .lC 22: V U2AJW, 14261 kc, 111 3 GMT;

V U2'rI.14025, 1230; 9NIMM, 14235, 1440;'
VU2DK, 1 4~2{) . 1230 ; 4S7PE, 14285, 1630.1

See page 110 for "'e- .., Reader Service
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WPNX
13......WN3KSQ

VPX-Verif ie d Pre fixe s
Karel Sokol, OK I-1583 5 15 (SSB)
Ing. IIlanarovic Jura], OK3-5292.. 16 (CW)

OY9- 0 Y9 LV, 14240 kc, 1630 GMT.
I'K8- PK8 YA E. 14040 kc, 1400- 1500 GMT.
UZ~-New Russian far east prefix.
VK8- VK8 MR and VK8B B have a 20 meter
s.s .b. sked on 141 55 kc a t 1220 GMT.
YBI-YU IB M, 21333 kc, 1535 GMT.
YB\\-YB~AU. 14208 kc, 1535 GMT.
3Z1- 3Z9- These prefixes will be used from
July 22, 1969 to Jul y 22, 1970 by Polish
amateu rs to commemorate the 25th anniver­
sary of the liberat ion of Poland.

420 0L4FS
421. WB2YRU
422 WA6TAX
423 SM3AF
424 S~ 1 6CM K

425 K2POA
426 W8ILC

SPECIAL SSB CO NTEST W PX
15......WA\lE~IS

W PX Endo rse m e n ts
SSB: W40 PM-800, W41 C-650, HPIJC-550,
YV4UA-450, W~GYM - 400, YV4QC-400,
W81 LC-300, VE3QD-300, IlAU~I -250, K2·
POA-250, and SM3AF-2 50.
CW: LA3UF-450, SM511NX-450, SM7CRJ­
400. SP IBH Y-400, WA6ESB-400, W8ILC­
400, LA9CE-350. OK3 BU-350, and PA~MIB­
350.
M ixed: W6KG-650, K4ZCP·600, and W8­
ILC·500.
160 M eters: OK3BU
10 M eters: K2POA . and KR6TAB
A sia: W6KG
Europe: DK2BI . OK311U, SPI BHX, and
W9AE.

CW W PX
941.. K40LQ 946 W9A E
942.. KllD EQ 947 W8ILC
943.. SM5DRW 948 0K3I1 U
944 LA9CE 949 SU I I~ I

945 .sM 5I1NX 950 SPI BHX

PHONE WPX
I74 KR6TAB 177 F8BC
I75 WA6TAX I78 VKSHW
176 0K2BI

MIXED W PX
198... W9AE 200 W8ILC
199 WA6TAX 201. 0 Z3PO

SSB W PX
427 GHLV
428 WA9SUJ
429 0K2 111
430 Il AUM
431. CT IUA
432 WB2FMK

CW-PHONE WAZ
2659 WA5AUZ 2674 W4YVK
2660 VE3 WB 2675 W6JKR
2661. W4USQ 2676 SP6AEG
2662 W6DUS/ 4 2677 K8TVO
2663 G3 ISX 2678 WA90TH
2664 DJ4VX 2679 DJ ISV
2665 DL7FW 2680 DJ90N
2666 W9FJX 2681 WA2CFG
2667 W\lJMB 2682 W3HDZ
2668 VE4SK 2683 K4MPE
2669 JA 6BEE 2684 DL9RC
2670 W8TRN 2685 0H3MF
2671. PAO~IRN 2686 0H3~ I K

2672 W4RJC 2687 SM7DQK
2673 ITI AQ 2688 KI UHY

TWO-WAY SSB WAZ
677 W8GK~1 683 9M2NF
678... W4AXL 684 SM 5FC
679 DJ40Q 685 S~1 6CWK

680 .I IAPC 686 S~16DHU

68 1. W8GHN 687 KI IMP
682.. 0L6SI

Zone 23: JTIAO. 14032 kc, 1225 GMT; 140­
37. 16 15.
Z",,,, 24: VS6AL. 14210 kc, 1550 GMT; VS6­
E K. 14225. I 120 ; UV2A. 14030. 1500.
Zone 26: XW8AX. 14233 kc. 1540 GMT;
XW8C S. 2 1064. 1330; XW8 UP. 14048. 1358.
Zone 28: 9 M2FR, 14225 kc, 1520 GMT; 91.1 ­
2LN. 2 1043. 0500; 9 M 6HM, 14225. 1300;
C R8A I. 14200 up. 1100- 1530 GMT.
Z",,,, 3'l: SUI :\l Ao 1420 2 kc, 0345 GMT;
SUII:' I,14017. 0400 GMT.

The above are times and frequencies at
which these stations have been heard and
worked . There is no guarantee tha t they will
be o n those same freque ncies a t those times
again. However. it m ay help in establishing
operating patte rns and propagat ion condi­
tions to various pa rts of the world . Consult
your local O X bulletin fo r more information .

N ew and Rare Prefixes:

C2 \ (?)- This is the new prefix for auru
Island . ex-VK9. The double figure indicates
confusion somewhere.

C3 A-C3 Z- The new ITU calling allocat ion
to Andorra.
IIH- HI 4C YC. 3845 kc, 0245 GMT.
IIH4 - H R4AS & HR4RB are active o n 20
meter s.s .b.
J D \ - New prefix for some of the ex-KG 6
islands now returned to Japan .
L1 2 - L1 2B is Thor Heyerdahl aboa rd the
reed-boat bound from Europe to South
America.
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W401'~t

W8KPL
DLlQT
KISHN
IISF

W401'~1

W4NJ F
DL90 H
KI SH N
HPIJ C
I IA MU

W40PM
W8LY
KIS H
IISF
WA6GLO

4 U7- 4 U 7JTU , 14030 kc, 2145 a nd 0130
G~IT.

9.\18- 9M8RY, 1424 8 kc, 1425 GMT.

The OX Award' s Program
Interest continues to run very high, with

41 WAZ, 33 WPX, I WPNX, and 8 S.S. B.
OX A wa rds fo r a total of 83, just I short of
thc a ll time record of 84 was to talled last
mo nth .

The Thailand Ban
As all O Xers are very aware, contacts with

Thailand amateurs are not permitted . The
following letter was received from a chap who
spent some time in H S-Ia nd and appa ren tly
has firs t hand knowledge of the circumstances
surroundi ng th is commu nications ba n:

"To give you a better u nderstanding of
th ings I will need to go back several years. In
the late 40's the IT U circulated what ap­
peared to be a questionaire. in French, and
somewhat vaguely worded. One of it's ques­
t io ns said something 10 the effect: 'Do you
have any objection to you r amateurs con­
lacting those of other countries?' It was
a nswered 'O ui.' This a nd on ly th is is t he basis
o f the whole p roblem. Man y, including both
Th a i amate u rs and G PO officials, feel that
th is question ma y ha ve been totall y m is­
understood. Contrary to popular belief there
has never been any let te r written by the Thai
governmenl requesting that they be put on
any ban list, and many of the new generation
G PO officials don't rea lly know how they
got there in the firsl place. It is this feeble
document of some 20 years ago which is still
o n file in Geneva today.

" It might be interesting to note that the
kingdom of Laos received the same q uestion­
aire a nd a nswe red it in the same way. T his

•
Two-Way SSB OX Award

300 Co uun-lcs
41 G3HOA

42.. W4IC
200 Cu u ll i r il' s
I 73 ZL3 RK
174 WIlYDB
) 00 Cou li l r it,s

566 W IPCO 568 W4RJ C
567 EA4C R 569 XEI 0 0 L

Complete rules for the CQ OX Awards
may be found in the OX column of the Jan­
uary! J969 issue. Reprints may be obtained by
sending a self-addressed. stamped envelope to
OX Edi tor, P.O. Box 205, Winter Haven,
Florida 33880.
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WPX HONOR ROLL
The WPX HONOR ROLL is based on con­
firmed current prefixes. Stations are listed
wit h both net and gross prefix credi ts. The
Honor Roll is based on the current net re­
gard less of an operato r's all-time gross pre­
fix count.

~IIXE()

Joe Hiller 880/950
Michael Bakos 733/733
Chuck Banta 685/702
Serafino Franchi 657 /657
Jerry Hagen 575 /600

SSB
Joe Hiller 746/810
Gay Milius 7/2 /712
Karl Muller 6 11 /61 1
Chuck Banta 586/60 I
Juan Chen 552 /552
Alfonso Porella 526/563

C\\'
Joe Hillcr 751 /850
W'II' S'I lam Impson 725 /800
Helmut Baumert 672 /672
Chuck Banta 572 /671
Serafino Franchi 554/554

1'1I0'iE
I ISF Serafino Franchi 526/526

Applicati on for the CQ WPX Honor Roll
may be obta ined by sending a self-addressed,
stam ped envelope to WPX Manager K4DSN,
6563 Sapphire Dri ve. Jacksonville. FI. 32208.

document is also said to be still on fi le in
Geneva. and as far as IT U is concerned Laos
is everv bit as much on the 'ban' list as Thai-

•

land. It is my understanding that the FCC
has received some documentation via the
Laotia n embassy in Wash ington to set their
reco rds straight. but it docs exp lai n wh y XW8
re mains o n the V E ba n list. Geneva is not
satisfied. So what it boi ls down to is that
the re has neve r been any sort of ba n from
the Thai side. H S stations can work a nyone.
anywhere, and if the stateside boys call them
they will give them a contact. H owe ver , I
doubt that anyone in Thailand has ever tr ied
to call a W / K station to initiate a QSO.

"The FCC seems to feel they arc bou nd to
their agreement with lT V a nd m ust observe
what Geneva says. The same holds true for
Canada so there we sta nd. Many a rc work ing
tooth a nd nail to se t the reco rd straight but
this ta kes time. Bob D aniel, H S I BO. and
F red Laun, H S3A L, (ex-H I8XA L) should be
given much credit.

"There are several possible solutions. The
most obvious would be a letter from the
govern ment of T hailand to the IT U aski ng

See page 110 for New Reader Service



that they be removed from the ban list. This
is not as easy as it appears sinee decisions re­
garding rad io transmissions are mad e very
carefully by fa r east govern me nts. Mr D aniel
has had severa l meet ings with the heads of
G PO and they agreed to write Geneva fo r in­
for mation on the ban lists. It was expected
that th is wou ld take time, but it is believed
that IT U has already received correspon­
dence on this subject. If so, things are pro­
gressing well.

"Another plan is fo r the U.S. military to
tak e blanket responsibility fo r control and
policing the licensing of it's amateurs. Th is
would be similar to the situation in Japan or
Greece where the U.S. governme nt has reg­
ulated its amateu r licensing.

"A third alte rnative is to establish a re­
ciprocal licensing procedure whereby ama­
teurs could operate on eithe r side of the fence.
This possibility was advanced by the U.S.
embassy , but it made no headway as the Thai
governme nt felt the agreement was bei ng
sought so that phone patches could be run .
This is one of the bitterest subjects that can
be broached in Bangkok. I'm sure the Thai-
officials feel that Thai land will become an-
other Okinawa if such a thing would come to
pass. If you have ever listened to ham radio
fro m th is area you know what I mean , wa ll
to wa ll phone patches on all ba nds all coming
from KR6-lan d. It is no t so much the revenue
angle as the complete inundat ion of the hands
by a load of tra ffic which largely serves no
purpose.

"The recent decision by the FCC to drop
the ban for stations signing their sta teside
calls porta hie HS. while being made in good
fait h to attempt to ease the situa tion, has
actually furthe r co nfused it. F irst of all, the
DX fra terni ty stateside cannot understand
why U.S. servicemen don't all jump on the
bandwagon and sta rt signing new calls. Ob­
viously they can't do th is because they haven't
been authorized by the T ha i govern me nt to
do so. The FCC hasn't been given any autho­
rity to issue call signs to Thailand hams in the
past, and it doesn 't appear a likely prospect
fo r the future, thus fo r the present the HS call
signs will be used as issued. Moreover. A mer­
icans are not will ing to leave their hosts, the
Thai am ateurs, sta ndi ng in the corner be­
cause they were not issued the magic FCC
call sign. Most of them feel that unt il every­
one gets a fai r sha ke they will ope rate as is.

"The recent cha nge to HS was due to the
receipt of documentat ion from WA4PUCI -

See page 110 for New Reader Service

Homfest in Trivandrum, Indio . L to r, VU2BY, VU·
2VK, VU2MSK (better known os W3MSKj. VU2­

IN ond VU2lN. (Photo courtesy W6VFR ).

HS by the FCC, and not by any special re­
quest fro m the T hai government. In fac t,
they knew nothi ng about it unt il they were
informed by the local hams. A t that point
the biggest da mage was done bythe mili tary,
who saw their ship come in regarding phone
patches, and put out a MA RS gram to all
sta tions in T hailand to the efTect that if
MARS frequencies a re unusable, an d if they
have licensed hams in the sta tion, they ca n
move to the ham bands and run traffic . T his
was apparently based on the fac t that WA4­
P UC was authorized to handle thi rd party
traffi c. I might point out here that Don's
operation was basica lly a mil itary approva l to
operate. T herefore, someone should wa rn
the MARS people in the States before they
sta rt some thing th at will have a bad end ing.
Fort unately there are enough level headed
hams in the T ha iland MA RS stations, who
know the true story, that we are not in trou ble
yet.

" I hope this effo rt will clear things up a
bit fo r the CQ gang."

Amateurs licensed in Ecuador prior to
1953 hold permanent tickets. However, any­
one licensed since that time must renew his
license in person every year, unless he is in­
capacitated and unable to appear. T he power
limit is 1000 watts.

All HC ama te urs are requi red to have an
ante nna and equipme nt for 40 meters for
national emergency use. Failu re to have such
equipment will prevent the renewal of a
license. A license can also be cancelled by the
Minister of Communications for viola ting the
rules or not properly noti fying his office that
the station is no longer in usc.

A.R.E. recommends that HC amateurs
QSO non-USA stations outside the U.S.
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160 Meter News
In o u r eyes the most important idea to be

adva nced regarding ut ilizat ion of 160 is the
suggestion by WI BB that a OX Window be
crea ted o n Top Band. Conseq uently, we arc
devoti ng this section of the colum n to a letter
fro m W 2CMS agreeing with th is concept
and m aking further suggest ions.

de Angelo Lamendola , W 2CMS: "W I BB's
com ment o n pg. 67 of A pril CQ rega rding the
O X-Window at 1825-1 830 kh z prompts me
to ex press my own fee lings abo ut 160 . I have
been licensed for 2 1 yea rs . but only got o n
Top Band 2 yea rs ago afte r 3 years of pa tient­
Iy preparing a suitable aerial system to fit a
li m ited backyard space. T he contacts came
through , but no OX d ue to amateur Q RM . I
st rongly su pport the suggestion fo r the OX
Wi ndow.

"T op Band is a good place fo r amate u rs to
study OX com m unication a t the lower fre­
q uencies. For example. the ever present pro­
blem of propagat ion to the Orient around or
pe rhaps through the A uroral Oval. Crea tion
of the OX wi ndow is a necessa ry step to clear
the a ir so amateurs Can at least hear each
other.

" A second impo rtant step would be to
make avai lable sugges tions for construc tion
of a ' ra d io-meter- type' receiver to enable an
amateur to read S I, S2, and S3 signals on
160 in a Q5 manner. I be lieve that the time
has arrived when the serious DX-experimen­
te r should develop the proven technique o f
'radiometry' fo r usc o n weak signals o n Top
Band. A mi crowave rad iomete r has a lready
been described by Ala n Parrish, K I KKP, in
h is article 'Detecting V.H.F . Signals T oo
Weak to be Heard ' which appeared in QST
fo r January, 1968. A somewhat simi lar tech­
nique ca lled a 'phase-lock amplifier' has been
used on low frequencies fo r m any yea rs. Parts
a re easily available for 160 meter design and
construction. I, for one, would seriously look
forward to assembling and using a 160 meter
'radiometer' if someone would corne forth
with a CQ article o n the subject."

a SL Information
WA9VBG has offered his services as QSL

manager for a DX station.
CII6IK-Via W8CNL, 120 Collier Ave., Battle

Creek, Michigan 490 17.
EMOEC- To EA-Bureau, U.R.E., P.O. Box 220,

Madrid, Spain.
FIl3ZZ- Via F8US.
FG7EII - c / o VE2AFC, P.O. Box 382, Quebec

4, Canada.
F~I7EII-Via VE2AFC.
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FM7WQ- c/ o W40PM.
FY7EII- To VE2AFC.
G30GA- Via C.c. Durn brille, VP9BK, "Night­
winds", Dunscombe Road, Warwick, Bermuda.
GIl3 USA- To RSGB, G2 MI, Bromley, Kent,

England.
GII2 UM - c/ o G3U VM.
III1MF~I -Via HB9AFM.
III1\1G1-To HB9GJ.
IIL9VX-Via W4ZXL
K'lIA/KC4- c/ o WA4WIP.
KC6I1Y-Via WB9ALM.
KCIiCT-Via W9VW.
I'12CQ- To WB4EHX, 4800 Riverwood Ave.,

Sarasota, FI. 3358 1.
I'K3YAE-Box 8, Bandung, Indonesia.
I'Y~IILII -Via PY4BLR, P.O. Box 2590. Belo

Ho rizonte, Minas Gerais, Brazil.
I'YOIIE- To PY 1HX.
SK9WL-c/o SM7CRW, P.O. Box 24, 560 12

WAGG ERYD, Sweden.
S~1 7TV-Via WN4LKC.
TF2WI.S- c/ o WA5RTB, 36 10 30th St. Lub­

bock, Tx. 794 10.
VI'I CI'- P.O. Box 6 16, Belize, Brit ish Honduras.
VI'2GTI.- To WA5LES, 2010 McDuffie, Tx.

770 19.
VI'2LZ- Via W3EVW.
VI'2VT- c/ o VE2AFC.
VI'9IlK- Via VE2DCY, 8900 Lacordaire, Mon­

treal 458, Quebec , Canada.
VII 10- 1'0 G3N RA, 22 Maldon Road, Gold­

hanger (ncar M aldon), Essex, England.
VSIiAA- c/ o K8UDJ , 2072 Rolfe Road, Rt. 2,

Mason, Mich. 48854.
WAIiQGW/ I'X- Via K6VVA, 1634 Creek Drive,

San Jose, Cali f.
X\\'3AX- To W6KT E.
ZC4AK- c/ o WA2CM V.
Zc.UIO- To WB2Z ~1 K.
ZIl7AA-P.0. Box 876, St. Helena.
ZFIXX-Via VP9BK (see G30GA).
ZK 1,.\1.- 1'0 W8SSR.
3Allll - c/ o ON5TO.
-IX4, Jerusalem: WB2WOU, 306 Hopper Ave­
nue, Toms River, N.J. 08753 is QSL Man ager
fo r all Jerusalem stations. Included are the fo l­
lowing stations: 4X4CY, 4X4Q L, 4X4S K, 4X4­
SO, 4X4UL, 4X4VL. 4X4WP, 4Z4AQ, 4Z4HG ,
and 4Z4NDS.
.IX-I IIQ- c/ o VE4AE, 22 Sweetwood Bay, Win-

nipeg 17, Man itoba, Canada.
5X5SI.- N OT via W6JZ U.
5Z4KL/5X5- To VE4 DLC.
IiY5XX- c/ o VP9BK (see G30GA).
9~13I1Y-Via 9V-Burea u, P.O. Box 777,

Singapore.
9 U5CII - To ON5TO, Edwa rd de Jansstraat 30,
Sint-Andries, Belgium. 73, John, K4I1F

Troubled with TX-I?
Read this month's

Q&A Column
on page 78
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SOMETHING REALLY NEW

The Amateur Rad io OX Handbook is off
the_presses and on dealers shelves. It is
not a compilation of past articles appear­
ing in CQ nor is it a discourse on arna­
teur politics or " who did what to whom."
It is in fact a 200 page volume detai ling
every aspect of worki ng OX and under­
standing how you did it. It is t he differ­
ence between occasiona lly working OX
by accident and being a consi stently
good OXer.

The chapter headings listed below only
give a general idea of the type of mater­
ial covered in great detail throughout the
volume. This information is not only vital
to American amateurs but is applica ble
to every active amateu r in t he world.

Inspect a copy at your local dist r ibutor or
use the coupon below to order a copy
direct.

CONTENTS

Int roduction

OX Propagation

Amateur Frequencies and t he OXer

The OXer: In ternational Factors and
Local Regulat ions

The OX Station

Working OX From the Home Station

Mobile OXing

OXing From the Rare Location

QSLing

The SWL OXer

OX Contests

OX Awards

OX Clubs

Great Circle Bearing Charts (from over
50 m ajor geographic centers in
the world)

-------------------------------------
Cowan Pub lishing Corp., 14 Vond erventer A ve., Port Wash in gton, L.I ., N.Y. 11 050

THE AMATEUR RADIO DX HANDBOOK, $5.00 each, Postpaid

for copylies)

Enclosed is $ _

I
I
I
1
I

.-- - :1
1
1
1
1
1
I.

Street .

Cit)l Sto te <1 ip .
New York City an d State residents a dd applicable so les tOJ[ .

Name Coil ..

-------------------------------------.
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such is due to inferior TV-receiver design. it
seems to us that pressure should be placed o n
the manufacturers o f solid-state appliances to
forestall the possi bility of t.x. i, by their in­
vestigating. developing and including pre­
ventive measures fo r their prod ucts in this
respect ,

As fa r as we know. the industry has done
nothing toward this end either because of a
lack of complaints up to this time. a failure to
real ize the possible magnitude of the situation
o r due to indifference.

In order to impress upon the equi pment
ind ustry the potential se rio usness of the situ­
a tion and to aid in providing solutions . speci­
fic case histories will be needed. With this in
view, we ask that in cases where the amateur
o perato r has come up against t.x.i., he let us
know of the ci rc umsta nces (includi ng fre­
quencies involved) and of any effective re­
medial measures taken such as r.f. filtering.
bypassing, detun ing o r swampi ng of reson­
ant ci rcui try. complete shieldi ng of the affec­
ted device. etc.

This info rmation wi ll be made available
not only to indust ry. but will also be published
in the Q & A Colum n as an aid to fellow radio
amateurs. It also would be well fo r readers
10 send such data to other radio-amateur
journals fo r assisting o ther opera tors. Which
magazine is selected is immaterial to us­
we're a ll in the same boat!

In the event the eq uipment industry fail s
to respond favorably, we propose that a move
be instiga ted through the efforts of A R R L.
ElAiclubs, radio amateurs and others invol­
ved in com m unica tions, that by Federal law.
transistorized products be required to be la­
beled . 'This product is not guaranteed aga inst
interference from radio transmitters o r other
electronic devices." Th is will protect the pub­
lic and the radio amateur. as well as other
communications services, from undue blame
where interference is involved.

We'l l be having more data o n the subject
in future issues in CQ. It is our hope that
other radio-amateur journals and organiza­
tions will a lso follow through on the matter.

Information on R.F. Cl ipping

QUESTION: I have a TR-3 with a 9 me i.f,
strip and am interested in modifying the unit
to incorporate r. f. cl ipping. Ca n you supply
me with some up- to-date suggestions. sche­
matics or references?
ANSWER : More information then we could

c
z
«

BY WILFRED M. SCHERER.*
W2AEF

A RELATIVELY new situation that is ra ising
its ugly head, (and one that as time goes on
could easily turn o ut to be a more horrendous
monster that t.v.i .), is t.x.i , o r radio interfer­
ence with solid-stale applia nces such as tran­
sistorized radios. TV sets. tape recorders,
record players. hi- fi gea r. inte r-corns. p.a.
systems. etc. Believe it or not. we have heard
o f a t least o ne case where d. from a mobile
radio transmitter sto pped the motor of a ve­
hicle equipped with a transistorized ignition
system!

The situatio n is due mainly to the intrinsic
characteristics of the transisto rs used in such
solid-state eq uipment. Since transistors es­
sentially arc back-to-hack diodes. they arc
h ighl y susceptable to producing rectification
of even small amounts of r.f. energy. thereby
fun ctioning ei ther as an envelope detector or
as a non-linear dev ice creating undesired
harmonic energy.

T hese inherent characte ristics and the un­
favorable impedances often involved not only
make remedial measures extremely difficult.
but also. where such measures might pos­
sibly be effec tive. the task ca n be complicated
by the fact that solid-sta te appliances usuall y
arc built o n printed-circuit boards. Mod ifi­
cations to such equi pment cannot be very
well undertaken, nor might they be generally
acceptable to owners of the affected equip­
ment.

F urthermo re, t.x.i . can be caused bv t rans­
missions from legall y- and properly- oper­
ated equipment through no fa ult of the trans­
mitte rs themselves. It is not a situation neces­
sarily a ttr ibutable to harmonics as often is the
case with t.v.i, The transistorized gear simply
is a sitti ng duck asking for trouble !

Lest the situat ion get out of hand and be­
come one as experienced with t. v.L where

' Technical Director. CQ.



Fig . 3 - Two different crysta l calibra tor grid ci r­
cuits and suitabl e methods of adjusting ca li bra­
tor crysta l frequency to precise zero beat with
wwv. Total ca pacita nce across crysta l must
equal ca pacita nce spe cif ied by crysta l manu­
fa cturer, usua lly 33 mmf. In typ ical ccse of (B)
C I could also be altered so tha t total ca pacitance
presented to crysta l by C1 a nd C2 in series , plus

tube input ca paci ta nce equa ls 33 mmf.
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Fe rroxcube Co re s
QUESTION: Where might I obtain Ferroxcube
cores.
ANSWER: In respect to Ferroxcube cores, we
suggest you write to Ferroxcube Corporation
of America, Saugert ies, New York 12477.

Suppliers of other cores a rc: Tergmag
Corp., 88-06 Van Wyck Expressway, Jam­
aica, N.Y. I 141 8 (they a re distributors fo r
Indiana General Products); Permacor, 9540

[COl/ti l/ lied 0 1/ page 941

12 of Deck " 0". The original cou pli ng capac­
itor was left in the set.

What arc the possible causes of the trouble?
ANSWER: The reason why the preamp docs
not fun ction with the GC-I A. as noted above,
is incorrect installation. The r.f. ampli fi er in
the GC· IA has a low impedance tap on the
r.f. inducto r to match the input of the fi rst
transistor. The wideband preamp has a high
inpu t impeda nce and must therefore be con­
nected across the entire r.f. inducto r for each
band.

The procedure is as follows (i t is assumed
that the preamp has been wired fo r positi ve
grou nd) :

I-Disconnect C ", fro m terminal 12 of
deck " 0" on 5 11'".

2-Connect ClO to pre-amp output.
3- Connect pre-amp input to terminal 6

of deck "0" on 5 11'".
4- Readj ust the cores in the r.f. inductors

fo r maximum signal.
We wish to th ank the questioneer for his

thoughtfulness in reporting th at due to the
above suggest ion forwarded earlier to him
by mail, the preamp now "works like a
charm."

Cry sta l Tolerance
QUESTION: I have a 10 mc crysta l for wh ich
the tolerance is stated as :!: .0025 % . Wh at
arc the frequenc y-tolerance limits for th is
crystal? I have not had any success in find ing
literature in which an explanation of how the
calibra tion tolerance is applied in crystal
manufacture.

ANSWER: The maximum error for a 10 mc
(10.000 kc) crysta l having a .0025 % toler­
ance rating would be :!: 250 c.p.s. when the
crystal is working into a specific load, such
as th at stated by the manu facturer.

The deviation is figured this way: 10.000
kc X .0025'k = 10.000 X .000025 = .250 kc
= 250 c.p.s, Note that X .000025 is used .
because X .0 I = 1% ; therefore, .0025 'k =
X .000025.

Most crystals currently produced are de­
signed to work into a capacitance load of 33
mmf. This is the sum of the circuit capaci­
tances and the ca paci tance of the tube or
transistor section which is shunted across the
crystal. By the usc of a sma ll trimmer, with
which the total capacitance ca n be vari ed be­
tween some value below and above 33 rnmf
(or the load specified by the manu facturer).
the crystal frequency can be brought in on
the nose, since changes in the load will effect
the crystal frequency. T ypical situa tions are
shown at fi g. 3.

Wide-band Preamp w ith Heath
GC -l A Rece iver

QUESTION: I recentl y built th e wide-band pre­
amp described in the August and December
1968 issues of CQ for usc with my Heath
GC-I A receiver. It fa iled to function and th e
following symptoms were noted on the set:

I-The r.f. stage of the receiver appeared
to be disabled . 2- The tuning meter constant ­
ly indicated no signal.

The r.f. connections for the preamp were
made by breaking the connection at terminal

put into a letter or in the column regarding
r.f. clipping may be found in the two follow­
ing references.

"Speech Clipping for S.S.B." hy Squires
and Clegg. Q5T, July 1964, p. II. Th is de­
scribes a setup used at a 9 me i.f .

" R.F. Cli ppers fo r S.S.B. "by Sabin , Q5 T ,
July 1967. p. 13. Also sec " Feedback", Q5T,
December 1967, p. 8 1. This describes basic
principles (as docs the other article) along
with an outboa rd unit with component values
for 455 kc and 9 mc.
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Contest Calendar
BY FRANK ANZALONE," W1WY

Calendar of Events

Aug. 2-3 Illinois QSO Party
Aug. 2-3 Maryland/DC QSO Party
Aug. 2-1 Missouri QSO Party
Aug. 2-3 LABRE C.W. DX Contest
Aug. 9-10 DARC WAE C.W. Contest
Aug. 16-1 7 New Jersey QSO Party
Aug. 16-17 QRP QSO Party
Aug. 16-1 7 Indiana QSO Party
Aug. 23-24 South Carolina QSO Party
Aug. 30-31 All Asian DX contest
Sept. 6-7 LABRE Phone DX Contest
Sept. 6-7 VU/ 4S7 Phone DX Contest
Sept. 6-8 Washington St. QSO Party
Sept. 13-14 DARC WAE Phone Contest
Sept. 20-21 VU/4S7 C.W. DX Contest
Sept. 24-26 YL "Howdy Days" Party
Sept. 27-28 VE/W Contest
Oct. 4-6 Cali fo rnia QSO Party
Oct. 4-6 CARTG WW RTTY Contest
Oct. 4-5 VK/ZLlOceania Phone
Oct. 11 -1 2 VK/ZLlOceania C.W.
Oct. 4-12 Lebanese DX Contest
Oct. 11 -1 2 Floridora QSO Party
Oct. 11-12 RSG B 28 mc Phone Contest
Oct. 15-1 6 YLAP C.W. Contest
Oct. 18-19 Boy Scouts Jamboree
Oct. 18-1 9 KR6 DX Contest
Oct. 18-1 9 WADM C.W. Contest
0.'1. <) - " (j C() W"V DX Phone Co n test_.~-_ J

Oct. 25-26 RSGB 7 mc C.W. Contest
Nov. 5-6 YLAP Phone Contest
Nov. 8-9 RSGIl 7 mc Phone Contest
Nov. 8-9 ARRL SS Phone Contest
Nov. 15-1 6 ARRL SS C.W. Contest
;'\'ov, 29-:~O 0 .1 WW IlX c.W. Contest

South Caro lina OSO Pa rty
Two Periods:

1800-0300 GMT Sat./Sun. Aug. 23-24
1200-0300 GMT Sun.! Mon. Aug. 24-25
This is the third QSO party sponsored by

the Low Country A .R.C. of . C ha rleston,
S.C. Use all bands and modes, the same sta­
tion may be worked on each band and mode
for points.

Exchanges QSO nr. , RS/ RST and QTH.
County fo r S.c. stations, State, province or
country for others.

Sco r in g: One point per QSO. S.C. use

" 14 Sherwood Road, Stamford , Conn. 06905.
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sta te, provinces and cou ntries for their mul­
tiplier, out-of-state use S.C . counties. (Max.
of 46)

Frequ encies: 1820, 3550, 3950, 7040,
7240, 14250, 21070, 21270.

Awards: Certificates to the first place
winners in each sta te, provi nce and country,
and the first 3 winners in So. Carolina.

Mailing deadline Sept. 15th to : Low Coun­
try A.R.C., All: Contest Chairman, P.O. Box
5026, North Charleston, South Carolina
29406

LABRE OX Contest
C.W.- Aug. 2-3 Phone - Sept . 6-7

Starts: 000 I G MT Saturday
Ends: 2400 GMT Sunday

We received the above dates from a reli­
able source. However no ru les have been re­
ceived. It is assumed that they are the same as
previous years, and ca n be found in the Aug­
ust 1968 issue of CQ.

Logs go to LABR E Contest Commi ttee,
Caixa Postal 2353, ZC-OO, Rio de Janeiro,
Brazil

All Asian OX Contest
Starts: 1000 GMT Saturd ay, A ugust 30

Ends: 1600 G MT Sunday, August 3 1
This is the 10th annual contest sponsored

by the JAR L and special badges will be pre­
sented to all part icipants in com memoration
of this anniversary.

Its the Asians working the non-Asians on
all bands, 1.8 thru 28 me, on c.w. only.

Two classifica tions, single and all band.
Operation limited to single operators only.

Exch a n ge : For 01- I's, five figures, RST
plus your age. Y L's, RST plus 00.

Sco r ing: One point per QSO. Asians use
non-Asian countries for their m ultiplier. N on­
Asians will count Asian countries as their
m ultiplier. Use the DXCC country list .

Final . eo r e : Total QSO points multiplied
by the countries worked on tbat band for
single band stations, a nd by the sum total
fro m all bands for all band sta tions.

See page 110 for New Reader Service



, Awards: Certificates to the top scorer on
each single band in each country, and the
[hree highest scorers on all bands in each
pountry.

In addition, medals will be awarded to the
continental leaders on a single band and all
bands.

Use a separate log sheet for each band, and
nclude a summary sheet with a band by
and breakdown of the score, your name and
ddress in BLOCK LEITERS, and the usual
igned declaration th at all rules and regula­
ions have been observed.

Entries must be received no later th an Nov­
mber 30th and go to : J .A.R.L. Contest Com.
ittee, P.O. Box 377, Tokyo Central, Japan.

VU2I4S7 OX Contest
P hone-Sept. 6-7 C.W.-Sept. 20-2 1

Starts: 0600 GMT Saturday
Ends: 0600 GMT Sunday

Th is year the rules have been modified so
hat you are not limited to working VU2/4S7
tations onl y. Phone and c.w. are separate
ontests. Use all bands but cross-band oper­
tion is not permitted .

Exchunge: The conventional five or six
gures, RSI RST plus a progressive 3 fi gure
SO number sta rt ing with 00 1.
Scoring: For OX sta tions. 2 points for

ach contact with a VU2/4S7 sta tion on
ach band, I point per contact with other
lations.

The ARRL country list will be used, and
ach call area of W/K, JA, SM , UA, VK and
L will also count as countries for scoring
urposes. (Rules do not specify, but it is as­
umed th at the above will be your mult iplier)

Awards: Certifi ca tes to top scorers on a
ingle band and on all bands, in each country,

r
nd above call areas.

Include a summary sheet with the scoring,
~ signed declaration that ru les and regula­
[ions have been observed, and your name and
address in BLOCK LEITERS.
I Mailing deadline is October 15th to: Radio
f;ociety of Ceylon, Contest Committee, P.O.
jOX 907, Colombo, Ceylon.

I Washington State QSO Party
Starts: 2300 GMT Saturday, September 6

Ends: 0500 GMT Monday, September 8
This is the fourth annual party sponsored

y the Boeing Employees A.R.S. Use all
ands and modes, the same station may be
orked on each band and mode for QSO

ee page 110 for New Reoder Service

points. Wash. may work in-state stations for
QSO points.

Exchange: QSO nr., RS/RST and QT H .
County for Wash. stations; state, province or
country for all others.

Scoring: Wash. sta tions score one point
for each contact, all o thers two points for
each Wash . QSO. The multiplier for Wash . is
states, VE provinces and countries; others
total of Wash. counties worked. (Max. of 39)

Frequencies: c.w.-3560, 7060, 14060,
21060, 28 100. a .m.-3990, 7260, 14230, 213­
10, 28600. s.s.b.-3960, 7220, 14290, 2 1290,
28700. Novices- 3735; 7 175,2 11 10.

Awards: Certifica tes to the highest scoring
sta tions in each state, province, country and
Wash. county. The Five BEARS certifica te is
also available to sta tions working fi ve club
members, during or after the party. Work the
club sta tion K7NWS and a gold seal sticker
will be attached to either certificate.

Mailing deadline October 4th to: Boeing
Employees A.R.S., Att: Contest Chairman
K7RSB, 18415- 38th Avenue South , Seattle,
Wash. 98 188

CQ World Wide OX Contest
Phone- Oct. 25 -26 C.W.- Nov. 29-30

Sta rts: 0000 GMT Saturday
Ends : 2400 GMT Sunday in each instance.
Rules will remain the same as previous

yea rs and will be given in detail next month .
T he following brief rundown is for the benefit
of our fr iends in remote areas:

I . All bands may be used. 1.8 thru 28 mc.
2. Exchange. RSI RST plus your Zone.
3. QSO point value: (a) 3 points between

stations in different continents. (b) I point
between stations on the same continent but
in different countries. (c) Contacts between
stations in the same country are permitted for
Zone and/or Country multiplier but have NO
QSO point value. (d) Exception: Contacts
between stations in the North America
(WACj boundries count 2 points. (T his ap­
plies to stations in North America only .)

4. Your multiplier is determined by th e
number of Zones and Countries worked on
each band.

5. Final score: (a) Single band, Zones plus
Countries multiplied by QSO points. (b) All
band, sum of Zones plus sum of Countries
multiplied by the total QSO points.

6. Competition: Three divisions. (a) Sin­
gle operator, single band or all band. (b)

[Continued on page 99]
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Propagation

BY GEORGE JACOBS,- W3ASK

T li E present sunspot cycle is still making
news!

The Swiss Solar Observatory at Zurich, the
world's official keeper of sunspot records for
the past two hund red years, reports a month­
ly mean sunspot number of 120 for May,
1969. T his resul ts in the highest smoothed
su nspot num ber yet reco rded in the present
cycle, I I I , centered on November, 1968.
Th is means that peak intensity of the present
cycle did 1101 occur before November, and it
will take severa l more months to determine
when the maximum of the present cycle did
take place.

A smoothed sunspot number of 97 is pre­
dicted for August, 1969, as solar activity is
expected to remain at a moderately high level
through the remainder of the year.

Seasonal Propagatio n Cha nge
A seasonal cha nge in shortwave rad io pro­

pagat ion condit ions usua lly begins to take
place by mid-August. For a period of about a
month, until mid-Septem ber, conditions are
neither typically summer nor typically fall.
For this reason, and to present a more ac­
curate forecast to readers of this column , this
month's OX Propagation Charts cover only
the 01le mom" period from August IS
th rough September 15. Short-Skip Propaga­
tion C harts appearing in last month's column
arc also valid through the month of August.

During this transitional period, fairly good
north-south open ings arc pred icted for 10
meters during the daylight hours to suc h areas
as Latin America, A frica and the South
Paci fi c. The first cast-west open ings should
begin by late August, increasing considerably
by mid-September.

Excellent DX openings are forecast to al ­
most every corner of the world on 15 meters
during the daylight and early evening hours.

" I J307 Clark Stree t, Silver Spring, Md. 20902
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LAST MINUTE FORECAST
Dall-to-Da y Conditio",. and Qualitv for

..IUD. I, throuoh S ept . 15, 19 69

Forecast Ratitlg &- Qua li tv
Da YB (4) (3) (2) (1)

A bove Normal : 2,1 5,1 8_1 9. H-C C
24, 27 29. Sept, I. 14.

Normal: 1, 3. :-,-7, 11 -12, U. A-II B·C CD D-E
lfi-l7 . 20-21. 23, 25.26, 2R,
30-3 1. Sept, 2, 4-6 , 10,13 , 15.

Below Normal: -1, 8 , 10, 13.22. C DO E
Sept . 3, 7. 9,11.12.

Distu rbed : 9. Sept. 8. n E E E

How To USE T HESE C HARTS
T he follo win g is a n ex pla n a tion of the symbols

shown above. a nd inst ructions for the Use of the
CQ p ropaga t io n p redictions :

I - E n t e r P rop a ga t ion Cha r ts on follow ing p ages
u nde r a p p rop ri a te band a n d d istance or g eogra ph ­
ical a r ea colu mns. R ("Rd p red icted times of ba n d
o peni n gs a t Intersection of both colu mns.

2-Follow in g each predicted t ime of band o pen in g
Is n fo recas t rating which indicates the re la tive
nu m ber o f days t he band is expected to open durin g
eeeb month oC the fo recast period. The h igher the
rating. t h e more frequen t the o peni n g . Btl fel lows:
«() band open more than 22 da ys each m onth : (3)
between U and 22 days: (2) between 8 and 13 da ys ;
(1) lees t han 1 days.

On th e "Short-Sk ip" Chart wher e two n umera ls
are show n with in a si ngle set o f parent hesis. the
first a p p lies to t he sho r ter distance fo r which the
for ecas t is made. a n d th e second to t he g rea t er d ill­
ra nee. Note t he foreca s t r a ting for la ter use.

3 - W ith the foreca st ra ting noted a bove. s ta rt
w ith th e numbers in p a rer rth ese at th e top of the
"Last Min ut e F o reca st " ap pea ri n g a bove. Read
dow n the ta ble fo r a da y-to-day foreca st of n ropa ­
ga t ion co nd tt tons in t erms oCA bove N o rma l (W W V
ra ti ng h igher t h a n 6) : Norm a l (W W V r a t ing 5-6) :
Below N orma l (W W V r ating 4) : Distu rbed (W W V
r a t ing l ess t h an 4), The letter symbols (A-E )
d escr -i be rece ntlon conditions (s ignal Quality. noise
and fa d in g levels) ex pect ed for each da y o f the
mon th a nd ha ve t he follo \'.d n g m ea nl n a : (A - r-x _
celle nt onen tne with s t ron g . s teady sht n a ls; B­
good opening. moderatel y strong silt'nals. little
fad in g anti noise; C - tai r onent n sr, Sign Rls fluctu ,
ating between moder a t ely st ronlt' and weak ; D- poor
opening. s ignals gene rally wea k and considera ble
fa d in g Rnd noise : E -J>OOr open ing. o r n one a t a ll.

I - T his month'~ DX Pronosatton Charts are based
u pon a t r -a nsmitter power o f 250 watts c.w. : 500
watts s.s.b.. or 1000 watts d.s .b.. into R d ipole an­
tenna a qua r ter-wave a ho ve ground on 11,0 ani! flO
meters a half-wa ve above ground on -10 a n d 20
m ete r-s. and R wllvt>-I('n gth above ground o n 1:; a nd
10 m eters , Fo r each 10 dh ga in above th~~t' rt>t('r_
ence 1('\,t.>l ~ . rt>f't"ption flual ity show n in the "La st
Minute Forecast" will improve by one level ; tor
each 10 db loR.~ , recept ion will become poorer by o n e
1(,\'("1.

;' - I..ocal Stnndnrd T im e fo r these nredtettons Is
haR("fl on the 2-I-hour system.
shhwhohhm

i> - T he Eastern UgA Cha r t ca.n be used in the 1.
2, 3. -1, R, K P .I , K(; l nn d KV4 a mat eu r ca ll areas :
'I'h e Cen t r-n l U~A Chart in the !i , 9 , nm l 0 nrl'f\!l,
n nd t h .. \\' ('!!t l? r n U~A Chart in the fi a n d 7 n rens,
T h e Charts a re va lid f rom Au~st ta. 1!lIi9 th rou cb
Reptt'mht'r 1" . 19fi 9, n nd ar-e p r f> p n rM from 1lA1'Iic
n renaeatfon data p uhlish f"fl m onth ly h y the In s t itu t e
Fo r 'Telecom m u nlea t fo n ScipnC'(>R And Apronom )' o f
the U .S. n t'" t . of Com merce, Boulder , Colorado.

Exceptionally strong signal levels arc expec,
ted during many of these openings, and 1=
meters should be the optimum band for OX
openings during most of the daylight hours

G ood-to-excellent world-wide OX propa­
gat ion cond itions are forecast around-the
clock on 20 meters. Conditions arc expecte
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o peak during the sunrise period and again
u ring the late afternoon and early evening
ours. To most southern and tropical areas
he band is expected to remain open through­
ut the hours of darkness as well .
Static levels a re expected to begin to de­

c rease stead ily after mid-August , and some
airly good O X openings are forecast for 40

r-tete rs from the early evening hours, through
he hours of darkness and the sunrise period.

Fairly good OX openings to some areas of
he world should be possible on 80 meters
~ur ing the hours of darkness, with conditions
peaking just as th e sun begins to rise o n th e
'light" side of the path.

It 's still a bit too early in the season fo r 160
mete r OX, but an occasional opening should

e possible duri ng the hours of darkness and
he sunrise period.

V .H.F. Ionospheric Openings
While sporadic-E propagation is expected

o begin to taper ofT by mid-August, some 6
meter openings a re likely to OCcur over dis­
anees o f approximately 750 and 1300 miles.
During periods of intense sporad ic-E ioni­
ation, two-hop 6 meter openings m ay al so be
ossible up to distances of about 2600 miles,
nd 2 mete r openings may take place over a
ange of about 1000 to 1400 miles. While
poradic-E propagation ca n take place at any­
ime of the day Or night, during the lat e sum-

mer there is a tendency for it to peak between
8 A.M . and noon and again between 5 and 8
P.M . local standard time.

The Perseids, a major meteor shower, is
expected to take place from August 9- 14,
with m aximum intensity occurring at about
2 A.M. EST on August 12, Other meteor
showers are forecast for August I , 3, 5 and
18. Ionization produced by meteors entering
the earth's atmosphere, especially during
periods of maximum shower intensi ty, is ex­
pected to make possible numerous m eteor­
scatter type openings over distances of sev­
era l hundred m iles on 10 , 6 and 2 meters.

Trans-equatorial scatter open ings on 6
meters should begin to increase during late
August and early September. There is a fairly
good chance for some o pen ings between the
USA and Latin America between 8 and II
P.M., local standard time at the path mid­
point.

Some auroral-scatter o penings o n 6 and 2
meters a re expec ted during the late summer
period. over distances rangong upwards to
1000 miles, or so. These are most likely to
occur during periods when h.f. radio con­
ditions are disturbed or below normal. C heck
the "Last Minute Forecast" appearing at the
beginning of this column for th e days that are
ex pected to be on th ese categories during
A ug ust and early September.

August 15-September I5. 1969

TIME ZON E: EST (24-Hour T ime)
06-08 (I) 19-22 (I)West & 09-120) 12-14 (l)

EAST ERN USA TO: Central 12- 16 (2) 08-12 (2) 14_ 16(2) 22-0 1 (2)
A( ri('R 16.17 (1) 12-14 (3) 16-18 (3) 01-03 (I)

14.16 Col) 18_22 (4) 00-02 (1) .
10 15 t o . 0 / 80 16-18 (3) 22.01 (3)

.\ld #!rtJ .\Ie t i! rs Meter. M eten 18-21 (2) 01.05 (2)

Yester-n & 08-14 OJ 07-08 (I) 05-07 (3) 18-20 (1) -
21-23 (1) 05-08 (1)

l'~st 11- 14 (I) 09-11 (I) 12- 1-1 (0 20-00 (1)'e nt rnl 08-11 (2) 07-09 (2) 20-22 (2)
:uropl.' 11- 15 (3) 09_12 (1) 22-01 (3) Afr iea 14- 16 (2) 11 -13 (2) 14-16 (2)
. North 15-17 (Z) 12- 13 (2) 01-02 (2) 16-17 (I) 13.14 (3) I ii-I S (3)
(ricl' 17-1 8 (1) 13_1 5 (3) 02 -03 (1) 14~lG(4) 18-20 (4)

15-19 (4) 20-22 (1) ' IG-1 8 (3) 20-23 (3)
19_21 (3) 22_00 (2) ' 18-19 (2) 23-00 (2)
2 1-23 (2) 00·02 (1) ' 19-20 0 ) 00-02 0)
23 _03 ( 0 South 08-10 (1) OR.I 0Ol 0;1-07 (2) 20-22 (I)
03 .0 ,i (2) AiricR 10-1 2 (2) 10_11 (2) 07- 14 (1) 22·00 (2)

o rthern 08- 12 (1) 07-0 8 (1 ) 02·0;; (l) 19-21 (1) 12-13 ( 1) 11 _12 (3) 14- l fi (2) 00 . 02 (I)
.u ro ue 08· 10 (2) 0 ;;-08 (2) 2 1-23 (2) 12-14 (I ) 15_1 8 (3) 22. 00 (1)'

European 10-12 (3) 08~ 1I (1) 23 _02 (I) !-i-1 5 (2) 18_20 (2)
SSH 12-13 (2) 11-1 3 (2) 2 1-01 ( I) ' Hi. lG (I) 20-23 ( I)

13-1 5 (J) 13_1 8 (3) 23-02 (3)
18-02 (2) • 02-03 (2)

03-0.i ( I)
.estern 10-13 (1 ) 07-08 (1) 06-08 (2) 18-20 (1 )

Cenlml 09-11 (I) OR. II (I) OG-07 (I ) 04-06 (1)Iedlt e r - 08-12 (2) 08- 13 (1) 20-22 (2)
nnean & 12-1 5 (3) 13. 15 (2) 22.23 (1) & South 19_21 (1) 19_21 (1) 07 .09 (2) 18-20 (l)

l iddle In-I7 (2) ).'i-19 (3) 21·23 (1) ' A s ia 09.11 (1)

a.' 17-18 (1) 19_2 1 (2) 17-1 8 (1)

2 1·00 (3) 18-21 (2)
00. 02 (2) 21 -00 (I)

02·06 (1) Southl'1l. ~l 12.14 (1) 07 _08 (I) 0:'0_07 (1) N il
A sia 17-20 (1) 08-10 (2) 07-09 (2)

P redicted times of 80 m eter o pen ings . O pen in gs on 10-18 (I) 09 -10 (1)
160 m ete rs a re also likely to occu r during those limes 18-20 (2) 18-2 1 (1)

when 80 meter o peni ngs a re shown w ith a fo recast 20-2 1 (1) 21 -23 (2)
lra t in j{' o f (2), or h igher. 23-00 (1)
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F;l r 17-1 9 (I) 07_08 (I) 06-07 (1) 0;;·07 (I) West & 09- 11 (I) 06-09 (I ) 12-14 (I ) 19.23 (I)
E~ st 08-10 (2) 07-09 (3) Cent ral 11-1 5 (2) 09~ 12 (2) 14-1 6 (2) 23-00 (2)

10. 12 (I) 09-1 0 (2) A ( r i('a 15-1 6 (I) 12-14 (3) 16-1 9 (3) 00-01 (1)
15.1 7 (I) 10-12 (1) 14-16 (4) 19-21 «) 22-00 (I )
17.19 (2) 18-22 (1 ) 16-1 8 (3) 21-00 (3)
19-21 (1) 22-00 (2) 18-20 (2) 00-01 (2)

00-02 (1) 20.21 ( I) 01-08 (1)

South OX- I -I (I) OR-on (1) tl- t 9 (J) 00-01 (1) g a st 13-1;; (1) 10-12 (l) 12-14 (I) 20-23 (I)
P ncifi r ] ·1_17 (2) 09-10 (2) I !l-ZI (2) 01-02 (2) ,\ ( r i ('a I ll_I 7 (2) 12_14 (2) 14.17 (2)
&. New 17_1 8 (3) 10.1:; (I) 21-23 (3) 02-0 ;) (3) 17.1 8 (1) 14.17 (3) 17-2 2 (3 )
Z l:'Hlanci I S- I!l (2) 1); -17 (2) 23-0 I (.I) 0:'-07 (2) 17-18 (2) 22-23 (2)

19_20 (1) ]7_20 (:1) 01_0 -1 (:1) 07. OR (1) 18_19 (1) 23-00 ( I)
20·22 (2) 0 1.07 (2) 03.07 (1) 0

South 08·1 0 (I) 07-08 (I) 05-01 (2 ) 19-20 (I)22-23 (I) 07_O!I (a) ,\fr it' ;'I 10-11 (2) 0 8_11 (2 ) 07- J.I (1) 20·22 (2)09.1 1 (2) 11 -1 2 (1) 11.1 3 (3) J.t . 1!; (2) 22-23 (1)
.\ ustrH liR OR· I O (I) 07- 0R (1) 0:;-07 (2) 02. 0" (I) 13- t.s (2) 1:-••I R (3) 21_23 (1)

l ii_l r. (1) OR_IO (2) 07_09 (3) 0.1 _06 (2) t.s.I !', (I) I R-20 (2)
1r._l R (2) 10·1 2 (t) 09_11 (2) 06_07 (1) 20. 22 (I)
I R· 20 (I) l ii · 17 (t) II- I .'i O) O·I-Oll (1) . 22-02 (2)

17.1 9 (2) 1:-,. 17 (2) 02-0;. (I)
1!l·20 (3) 17-21 ( I) Ct·n t ral 07.09 (I) OR- I O (1 ) M .07 (1) Oii. 07 (1 )
20. 21 (2) 21-23 (2) $.: Sout h 18-20 (1) 17-1 8 (I) 07-09 (2) 18-20 (1)
21.22 (I ) 23.IH (3) Asi R 1R-20 (2) 09-10(1)0 1.03 (2) 20-2 1 (I ) 1r._l R (1)

03 .0:; (1) I R. 2 1 (2)
N o r -t hern 07. 0!I (I) O.'i_or. ( I) 02. 0t (2) 19-20 (1) 2 1_00 ( I)
$.: Cen t ra l 09_12 (2) 06-07 (2) 0 .._06 (3) 20-21 (2) Soutbea st 11-1 3 (I) 07-08 (I) 0:;-07 (1) 05-07 (1)
So u th 12. t.s (3) 07-11 (3) 06-09 (4) 2 1_03 (3)

" !OiH 16-1 9 (1) 08-11 (2) 07_09 (2)
A mt'ri(':t t.s_17 (.1) 11. 1:\ (4) 09 -15 (2) 03-05 (2) 11_1-1 (I) 09.1 2 (I)

17-18 (2) 13_1 :-, (3) 1:'_18 (3) 0;, _07 (1) It,- I R (I) I R-20 (I)
18. 19 (I) l ii-I!l (.I) 18· 23 (4) 2 1_01 (1) 0 18-20 (2) 20-22 (2)

19_21 (2) 23_02 (2) 01_03 (2) 0 20.21 (1 ) 22-00 ( I )
21_2 2 (1 ) (-' ) 03. or, (1) 0

B ra z il , 07-0R (I) M -07 (t) 09.1.'i (]) 20.23 (1)
Fa r 1;'_1 8 (t) OR-IO 0) 18· 21 (1) 02·0 .'i (I)
E fI !Ot 12-1 5(1) 2 1-00 (2) o;,_or. (2)

A r J,:"t·ntina. OR_I I (2) 07- 10 (2) l r._ 17 (:!) 23_04 (2) 1.'i.1 6 (2) 00-0:-, ( I) 0r._07 ( I)
Chi lt· $.: 11 _1 3 (1) 10_13 (1) 17-19 (3) 04-01l (I) 11>_20 (3) M-07 (2) Oil_or. (t)
Uru~\1lt ~· 13-1:> (2) 13_1:-. (2) 19. 00 (4) 03-0:; (I) . 20.21 (2) 07_09 (3 )

15_17 (4) 1:-,- 1r. (3) 00_03 (3) 21-22 ( I) 09_10 (2)
17_18 (2) 16-1 9 (4) 03_0:; (2) 10-12 (1)
18-1 9 (1) 19_2 1 (3) Oil-07 (3)

21_23 (2) 07.09 (2) South 10- J.t (1) OR- 12 (t) Or._OR (.I) 23.00 (I
23_00 (1 ) P a d fie U . 16 (2) 12-11> (2) OR_09 (3) 00.02 (2)

~l eMurdo 1:-._17 (I) 12-t.s ( I) l r. .17 (I ) 00_0 1 (l) & New 16_l R (3) 11>.1 8 (3) 09-12 (2) 02_0.'i (3
7. eHhl nil 18_1 9 (2) l R-20 (4) 12-17 (I) 0;'_07 (2

Round . 14-17 (2) 17-21 (2) 19-21 0 ) 20_2 1 (3) 17. 19 (2) 07_0R (I
A nturetlcn 17_20 (3) 21-00 (:1) 21-23 (2) HI-22 (3) 01_0:1 (1

20_21 (2) 00-0 -1 (2) 23_00 (I) 22. 00 (4) 03.0 .'i (2
21-22 (1) 0-1_0r. (1) 00.03 (:n 0:>·0r. (1

06-08 (2) 03_06 (2)
OR.09 (1 )

A u st r nlt a OR. I 0 (I ) 07-0R (1) 07 _09 (3) 01.0:1 (1
13_1 5 (1) OR- I O (2) 09-12 (2) 03-06 (2
15-1R (2) 10_1 5 (1) 12. 18 (1) 06.08 (I
18-20 (1) 1:-••18 (2) I R_22 (2) 03-0 t (t

l R-21 (3) 22.02 (3) 04-01> (2

Time Zones: CST & I-IST (24-Hour Time)
21.22 (2) 02-07 (2) 06. 07 (1
22.23 (t)

No r thern OR-IO (t) 07_0R (1) 0r.-09 (-l) 18-19 (1

CENT RAL USA TO: $.: Cen tra l 10-1 2 (2) OR_09 (2) 09_11 (3) 19-20 (2
South 12_14 (3) 09-12 (3) 11- 1:' (2) 20.02 (3
,\ m e r iC'ft t.s_l l> (4) 12-18 (4) 1;'-17 (3) 02_0 .'i (2

16-17 (2) l R_1 9 (3) 17_23 (.- ) es.os (J
17.18 (1) 19_20 (2) 23_0 1 (3) 20· 2:1 (I

" I.' ,. ",0 /80 20-22 (I) 0 1_04 (2) 23_02 (2
.",'rrl' .11r t" r1l .11pt,.rl' "t"t" r" Ot _06 (3) 02.0:-. (I

\ Vestern 10· 12 (1) 08-09 (1) 07- 12 (I) 19-22 ( I) B r a zil, 07-0R ( 1) 0r.-07 (I ) 08.15 (1) 20_22 (I
& Centra l 09-1 1 (2) 12.15 (2) 22-00 (2) A rR'l;'ntin a 08-12 (2) 07- 10 (2) 15_17 (2) 22. 02 (2
Eu rope 11-14 (3) 15. 16 (3) 00-03 (1) Ch ile $.: 12_1 5 (3) 10-1 2 (I) 17-1 9 (3) 02_0:; (I
& N orth 14-1 6 (2) 16.1 8 W 21·01 (1 ) $ U ruR"UIlY ]:;-17 (4) 12-14 (2) 19-23 (4 ) 01-0" (I
A I r ieR 16-1 7 (1) 18-20 (3) 17-1 8 (2) 14_16 (3) 23_02 (3)

20-22 (2) 18-10(1) 16_18 (4) 02-04 (2)
22-00 0) t R-20 (3) 04_0r, ( I)
03_0:> (I ) 20· 2 1 (2) O.'i.OR (2)
O.'i-07 (2) 21_23 (1)

N o r thern N" 07-0R (I) 04-05 (I) 19. 01 (I MeM u rd o 16-1 8 (1) 12-1 .'i (I) I S_ I R (1)
Eu rope & 08-1 2 (2) 05-07 (2) 21-00 (1) 0 Sound, 1!l_18 (2) 18-20 (2)
Europea n 12-14 (I ) 07-11 (1) " nt a rC't iC'a 1R· 20 (3) 20.00 (3)
USSR 11.13 (2) 20-21 (2) 00_03 (2)

13- l S (3) 21-22 (I) 03_06 (1)
16-18 (2) (If;.OR (2)
18_22 (1) OR.09 (1)
22-00 (2)
00-02 (I)

Eastern 10-12 (I ) 08-10 (1) 0;' -06 (I ) 19-22 (I )
Med lter- 10- Hi (2) 06-08 (2) 20·22 0 )')
ranenn & 15-1 6 (1) OR·1 5 (1) [Con tinued on page 95]
Midd lt> 15-17 (2)
East 17-21 (3)

2 1-23 (2)
23_00 (1)
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"There is hardly anything in the world that

orne man cannot make a little worse and sell a

ittle cheaper. and the people who consider price

only are this man's lawful prey:'

JOHN RUSKIN

CO's advertising rates are three times greater than those
of one competitor and one and a half times greater than
those of a second. At the same time, CO's readership is
approximately ten times that of the first competitor and
four times larger than the second.

Advertising in CO is still the best buy in the Ham Radio
Market!
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BY ED H OPPER,* W2GT

THE

PROGRAM

USA-CA HONOR ROLL

FLASH!
Harry R. McNutt, K8KOM

H as qualified for # 9
USA-CA-3079 All Counties Plaque!

SEE K8KOM " STORY" JUtY 1967 CQ.

FLASH # 2
Leo D. Staley, WASAEB

H as qualified for # 10
USA·CA-3079 All Counties Plaque!

USA-CA. Don MeCarthy, WA9PRE, co
leeted USA·CA-1500, 1000, and 500 Award
All SSB. John H awkins, K5VTA (Son
W5EHY), and Joe Slattery, W9DRL, bot
qualified for mixed USA-CA-500 and 10
Awards. Mixed USA-CA-500 Awards we
to: Mike Steiniger, K6BFP; Kip Parker, W
3EYL; Ron Conley, K7LTV; John Morri
G3ABG (Custodian of a new English Awa
I hope to tell you about next month); a
Paschall Webb, W3MG P. Don Colwell, W
IXM, won a USA·CA-500 Award endorse
All SSB. "Buzz" Longstreth, WA IJTM, qua
fied for a USA·CA-500 Award endorsed,
A-I. I know Paul will excuse me, but I near
missed mentioning that Paul Hunter, WOPL
did get his mixed USA-CA-2000 Award.

Leo D. Sta ley, WASAEB J

Actually Leo, writes:"Suprise, suprise. B,
you did not expect my 'Story' to also incluc
my application for USA-CA-3079!

"As you will see on the list , the Coun1
Hunter regulars, came to the rescue on
but 3 out of the last 42.

" For my story, received General Clal
license in 1960 and did not go s.s.b. unl
June, 1964.

"T une d across the 40 meter County Hun
ers one day on 7.223 and checked in with N
control, Chas, WOJWD (now WPBL). I w :
treated with such politeness and courtes
even though Dallas county was not rare, th:
I volunteered to check into the Net on "i
Califo rnia vacation trip the following wee

See pa ge 110 for N ew Reader Servi

500

K68FP •.••.•..708
WIl'I XM .•....•. 709
WAlJTM ..•_. 71 0
WA3EYl 711
K71TV 712
KSVTA _ 713
W5UlN 714
W'AQE •••.•••.715
G3ABG ..._...716
W3MGP ....•.•.717
W90 Rl 118
WA9PRE 719

WA71RD 66
W'Pl N •••_.•. 67

1500
W5UlN 93
W'AQE 94
GW3NWV •..... 9S
WA9PRE . 96

1000
K5VTA ....•••... 155
W~UlN 156
W~AQE ••.. ... IS7
W9DRl IS8
WA9PRE 159

2500
W20ST __ 45
K8EUX __ 46
WSUlN ...__. 47
W'AQE •••_.•. 48

2000
K8EUX •. .•.... 63
W5ULN 64
W'AQE 65

3000
W8UMR 20

•

T H E August, " Story of The Month" , about
Leo, WA5AEB, after this information. John
Sulak, W8UMR, acquired a USA-CA-3000
Award. Bob Smolenski , W20ST, qualified
for a USA-CA-2500 Award , endorsed All
14 mc SSB. Howard Perkins, K 8EUX, re­
ceived USA-CA-2500 and 2000 Awards.
Henry Freiberger, W5 ULN, qualified for
USA·CA-2500, 2000, 1500, 1000, and 500
Awards, all endorsed All 14 mc 2 xSSB.
Duane Ebers, WOAQE, also hit the jack pot
by acquiring USA·CA-2500, 2000, 1500,
1000, and 500 Awards, endorsed, All Phone.
Wilbcrta "W illie" Longwell, WA7IRD, added
to her collection when she received her USA­
CA-2000 endorsement. Bob H olt, G W3 ­
NWV, submitted proof for his USA-CA -

•1500 Award, endorsed All SSB, and Bob
continues to be the only G W to qualify for

' 103 Whittrnan St., Rochelle Park, N.J. 07662.
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Letlers
lIarry 1IlcNulI, K8KOM, writes: "JuSI a
litt le note to let you know how much J like
your column and also 10 list m y last 179
counties .

I sure want to thank everybody who has
helped me gel the 3079! It sure is a great
thr ill. I a m going to try to gel on s.s.b., those
I now have on e.w. and a.rn. Again thanks 10

ALU".

Kurt Me~'er", W8 IBXj 2, writes: "If anyone
desires a map showing all the counties in the
United Slates, I would recommend the m ap
o f Congressional D istricts for the 9 1st Con­
gress. The m ap is app roximate ly 4 feel by 3

Cape Verde Diploma

Our records show that LcD wailed until
February 1966 and then qualified for USA­
CA-500- # 547; USA-CA-IOOO-#94; USA­
CA-1500-#45-these all e ndorsed, Mixed,
All 7 mc a nd A ll 2 X SSB and USA-CA-2000­
#26, Mixed. T hen in Ma rch, 1969 he applied
for U SA-CA-2500-#42 a nd USA -CA-3000·
# 18 and Ihe BIG one-ALL 3079 Counties
# lOon May 21, 1969. (Good Luck, Leo, we
will be 100ki1l11 lor you MOBILE, 011 tire
NET, Ed.)

The Jorgensen family L-R Tom, Lois, Jean & Jerry
in the rea r.

I
'D ue 10 40 meIer skip conditions, I was o nly
able 10 give out a few West T exas counties,

"During the next four months, gave o ul
~any ?kJaho~a, Arkansas and Texas coun­
'ties while mob.Ie. Then in September of 1964,
started collecting counlies m yself.

~
"Have met and enjoyed visits with many

f the County Hunters, including 4 of the 8
th ALL 3079 worked. You will have 10

ook a long time 10 find the type o f com­
adrie that prevails on the County H unter
ets. I believe it all sta rted wi th the group

n 40 meters a nd then expanded to 20 meters
'he n many o f the group moved up 10 wo rk
e western counties not available On 40 meter

aylight hours.
"You no doubt have heard many many

lo ries about the 40 meter Net. It was a fine
roup of people and hams. Each would help

o pull the other up by their bootsl raps for a
uch needed cou nty.
" Ha ving worked about half of mv Countv. . ~ ~

untr ng life o n each Net. I m ust say that the
o meter Net is 10 times the operation of the
o mete r N et. It is ha rd to believe so ma nv•

people could gel interested in Countv H u nt-•
g. T he highest number of contacts in a
re' cou nty by mysel f while mo bile on 40

eters, was 28 in H armon county. O klahoma.
n 20 mete rs I ha ve heard some mobiles
'o rk between 90 and 100 sta tions in a single
o unty, The number of O X stations Countv
unting is also quite amazing. .
'T hrough County H unt ing. I have made

hat I hope to be some lasting friendships.
nd between planes in some ci ties J either
hone or visit with fellow H unte rs. On sev­
al occasions I met rnv Good Budd v John• • • •

'-tO H P. a t the Dall as Airport. look a 30
our 'exped ition' th rough T exas a nd Okla­

rna . e ndi ng at the a irporl for his re turn 10

Ilanta . A fi ner D Xped itio n Bud dy you
uld not fi nd. Yes. I could write a book on
e man y trips a nd happenings on trips
rough O klahoma. Arkansas, Texas, South
a roli na, Georgia and Florida with W40H P.
e was the guy that snapped the picture you
bl ished in CQ. Ma y 19 66. John's picture

as also in that issue of CQ. T hose are m ern­
ies I will never forget.
" W hat's next? I honestl v do not know. F or
rc I will conti nue to aive out mv counties- .

i1e mobile, but of o ne thing I am sure, I
'IL L NOT START OVER!
Thanks 10 YOU Ed. for fanning the interest. -
d wri ting the prompt letters",

73. Leo , W A B5A E .
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Morse Net
Award

Jorgensen
Family
Award

--'---~ . "-

feet in size, it is publicat ion : 1968 0-3 15- 190,
and can be ordered from the Superintendent
of Documents, U.S. Government Printing
Office, Washington, D.C . 20402 for 50¢. Not
only can they provide a visual county record,
they can contribute to one's knowledge of
the House of Representatives, as well".
J ean Delancy, KIZAT/ 5, writes: "Been
having fun checking into the Independent
county Hunter Net. Wc will be opera ting/5
until October and will be glad to give Tom
Green County (Texas) to anyone in need of
it. QSL to ca llbook QTH is OK".

Awards
QRP CLUB-New Award-Chairm an is: Hugh
Aeiker, WA8CNN, 929 South Park, Charles­
ton, West Virginia 25304.
Hong Kong Firecracker Awa rd : Change
of rules due to increase of active VS6 stations.
The complete rules and foto of Award in CQ,
October 1967, sponsored by HKARTS, P.O.
Box 541, Hong Kong. For stations located in
Zones 18, 19, 23 and 25: 10 contacts needed
instead of 8. For stations located in all other
Zones: 6 contacts needed instead of 4. These
changes effective from 1st January 1970.
Extra Class Awar d : Sponsored by the St.
Louis ARC and described and fotoed in CQ,
September 1968 IS AVAILA BLEI Rules in'
formation and application blank available for
s.a .s.e. from W.J . Bergman, W~AUB , 842
T uxedo Blvd ., Webster Groves, Missouri
63 119.

Diploma I1ha De S. Vicente (DISV): Thi
Cape Verde Diploma is sponsored by Cas
Do Leao of Mindelo, SI. Vicente, Cap
Verde Islands. This Award to be permane
and international in its distribution and to b
granted to all dul y licensed ama teur radi
sta tions throughout the world. The DISV wi
be granted to all stations that present proof
contacts with 3 C R4 sta tions of Mindelo S
Vincente. All amateur bands may not be use
C.W., a.m. or s.s.b. and all contacts afte r Ja
uary l st, 1968 are valid. A minimum sign'
report of RST 338 or RS 33 are require
Contacts on January 22nd- Dia De S. Vicent
-are worth 2 points each. QSLs to C R4 st
tions worked accompanied by 10 IRCs shoul
be sent to: Jorge M. S. Barros, CR4AJ, Bo
8, Mindelo Cabo Verde, Cape Verde Isl and
The Award will be sent by air mail.

Radio Morse Code Network Award Ce
tificate: The Western Amateur Radio Mors
Code Network was formed in 1968 by ham
who have had experience with America
Morse. Present membership includes ope
ators with Railroad, Commercia l, Militar
and experimental experience. This certificat
is awa rded without cost to any operator wh
will come up on frequency, 7060 kc at 080
and 3755 kc at 1930 PST, take his tum in th
net and show a normal proficiency in the us
of American Morse. Most members have co
verters which change the audio signal to dire
current which then operates a sounder. Pre
ently, active members are located in Cali
ornia, Utah, Oregon and Michigan. Age
members varies from 25 to 75 years. Th
main interest is proficiency and conversatio
using the Morse code. For any furthe r info
mation, just break-in on the net or write th
"Main Relay" , Lloyd Byars, W7MY
" Chief Sounder", Ned Baldwin, W 6N
(exWB6QAT).

Worked Plymouth County: Th is Awar

Worked Plymouth
County IlvIa ss.)

•-

--- --- --~-_.__._ 0 -

... --~
c

[Continued on page 99]
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WHAT'S NEW?? 550 BIG WATTS!

-•
~'9" ~J .• -.=.==-"

The N'ew Galax,- T he Po werCul New Galaxy
" rallmt-'ll'r/Anlennu Selector GT·550 THANSCEIVEH

The Beautiful, Malchin,::
Galax)' S p ea k e r Con-ole

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

OPEN MONDAY THRU FRIDAY-'TIL 9:00 P.M.-SATURDAY- 'TIL 5:00 P.M.

L & S wants to say thanks for

the terrific response you Hams

have given us ... 1

We want to continue doing busi­

ness with you, and we hope

you will soon decide to make

L & S ELECtronics your head­

quartersl

Read this flyer through " .

thoroughly and see what we

have to offer. It was designed

especially with you in mind.

FREE TOWERS
YES " . THAT IS CORRECTI A FREE 40 FT. HAM TOWER WITH THE PURCASE OF ANY

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

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

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

L & S Electronics
Electronic Supplies · Ham >CB • Hi-Fi » TV

17813 EUCLID AVENUE CLEVELAND, OHIO 44112
PHONE (216) 486-7330

See page 110 fo r New Reader Service August, 1969 • CQ • 89
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BY GORDON ELIOT WHITE*

M ysubject th is month is the TT-30/­
AGA-I tape teleprinter. This is a lightweight,
(23 Ibs) miniature (9 inc hes by 14 inches)
unit which, I am told, was designed for the
White House ai rcraft shortly after World
War [I. The unit , fig. I , was ass igned the
Teletype number # 31, though [ can find no
indication that there was ever any civilian
production. These little machines have been
in su rplus fo r several years, and seem to be
avail able in modest quantit ies today.

The TT-30 came along in the period when
the now-standard # 28 machines were being
designed, and it bears some resemblance to
both the # 26 and the # 28. It uses the older
felt fr iction-clutch, and is not ca pable of the
100 word per minute speed of the #28,
through some of the mechanism was copied
on the #28 reperforator.

The standard TT-30 was supplied with a
26 volt d.c. motor-dyna-motor wh ich both

":57 16 N . King's Highway, Alexandria Virginia
22303. '

Fig . I -The IT-30/AGA-l Teletype Model # 3 1
a irborne tope printer, designed to print on stan­

dard 1/4 inch paper tape.

90 • CO • August, 1969

drove the un it and pro vided 250 volt d.c.
plate voltage to the associated terminal equi p.
ment. Some TT-30's were manufactu red
with 11 5 volt universal governed motors,
capable of opera ting on a.c. or d.c. power.
They have a switch inside the unit that must
be changed to go from a.c. to d.c . (Some of
these were marked "26 Volts D.C." on the
cover, but the motor itself is clearly marked
11 5 volts.)

For anyone who would like to opera te
mobile RTTY, or a irborne RTTY. the TT-30
should be an att rac tive unit. In the more
ordina ry shack it can provide a compact littl e
mon ito ring prin ter that will chunk out the
copy on 1/4 inch paper tape rather than pile
up expensive page paper copy. It never suffers
from a pileup if the carriage return or line
feed signa l is garbled, either.

In the origina l system. the TT-30 was
hooked up to TT-31 and TT-32 term inal
units, the former a duplex transceiver and the
la tter a receive-only demodulator. The IT-3 1
was set up for 2 10 c.p.s. narrow shift. using
a 2265 space tone and 2475 mark. T he TT-32
used 200 c.p.s. shift, 500 c.p.s. space and
700 c.p.s, mark. Together this constituted the
ANI AGA-I system [ have never seen these
electronic components. nor a book on the
whole AGA-I , and would be most interested
in looking at the manual if any of thi s col­
umn's readers have the NavShips book. I
have the Teletype bulletin number 200 which
covers the TT-30 alone.

Most of the I T -30's were sent out with 60
w.p.m. gears, which is fortunate. since parts
for the set are no longe r made. T he re were
75 w.p.m. gea rs avai lable at one time. but
they would be of litt le use now.

The selecto r in the TT-30 is of the more
desirable holding-magnet design. se ries wired
for 20 rna (which saved a little current in the
original ai rcra ft design). Since 60 rna is more
commonly used as loop current. most users
will want to convert the magnets to parallel
operation. Fig. 2 shows how this may be done
to get the magnets in the proper "aid ing"
operation . If you hook them up backwards
they "buck" each other and will not receive
sa tisfactorily.

One feature which I did not like in the
TT-30 was the " unshift on space" provision.
There is no simple way of disabl ine the un-

o

shift, as there is in the # 15 and # 28 mac h­
ines. [ finally took a piece of fin e wire and
wrapped it around the left end of the :: 2
(from the top) code bar (fi g. 3) and moved

See page 110 for New Reader Service
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LIBERTY
PAYS ORE! LIBERTY

OFFERS ORE!

I

WILL BUY
FOR CASH

ALL TYPES
• Milit ar y Electronic

Equipment
• Test Equipment

• ELECTRON TUBES

• SEMICONDUCTORS

PRESTEL
FIELD

STRENGTH
METER

(ModeI6T4G1

FREQUENCY RANGE: 40 to 230 and 470 to 860
Megahertz. Calibrated outward from 10 to 50.000
Microvolts. Nothing makes it easier to properly and
S4 eedily find the correct place to install TV. FM
and Communication Antennas. You can measure
and hear the signals w ith th is 4 }oS volt battery
economically·powered unit . There is noth ing else
like it!

Only $120.00 F.O.B. New York

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES WE MAKE

Liberty Elect r on ics, Inc.
148 Bro.d••" N,. York, NI. York 10012, PlIono 212·925·6000

Now BIGGER and
BETTER Than Ever!

--- ' MA IL TH IS COUPON NOW --1
I NAME , I
I ADDRESS , I
I CITY, STATE, ZIP, IL ~

For your FREE copy, f ill oul coupon ond moil. Depl. CO

FAIR RADIO SALES
P. O. Box 1105 • LIMA, OHIO • 45802

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
ELIZABETHPORT I NDUSTRI AL PARK

ELIZABETH, NEW JERSEY 07206
201 351·4200

See page 110 for New Reader Service

PRICE WAR!
WE BEAT All AND ANY OFFERS if you have
the equipment we want!
Urgently need any type of lab grade test
equipment, and military electronics such as
Gen. Rad., H·P, Tektronix, ARC, GRC, TED, PRC,
VRC, ARN, URR, APN, etc. Tell us what you
have and what you want in first letter! WE
PAY FREIGHT!
COLUMBIA ELECTRONICS, Dept. C
4365 W. Pico Blvd., los Angeles, Calif. 90019
Phone: (213) 938·3731 Cable: COLECTRON

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
• •
• CASH rAID ••• FASTl •
• •• Pw r- iII....Md TVRES. "'-I~. B&CKITK". T.&C..
• V....U. IlLD. T U l £\IllIPW:T. ETC. I'l it ~II...,.. "....
• Write ., CIII _ ! BuQ. wtun. •
• aARR Y I LICTRO. tea. I II" s .....Y• • Y 1.12 (211• •
• WA I ·"'. (W. 8111' J'M\erJ' 1'_ I..U_ , '" f,.. IMlrl.-.Jt l• •
• •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
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GET IT from GooDHEARTI
REG UL PWR S P LY FOR COMMANO, LM, ETC.
PP· I 06/U: Metered . Knob-adjustable 90·270 v up
to 80 rna de. also select an AC of 6.3 v SA. or 12.6
v 2 Y2 A or 28 v 2 'h A. With mating o ut pu t p lug &
all t ech. da ta . S hpg . wt., 50:;: __ ..__.19 .50
BARGAINS WHICH THE ABOVE WILL POWER:
LM_(O) Freq. Meter: .125-20 m hz• .01 %. CW or
AM, w ith ser tat -rn etc hed catib . book. tech d ata.
mat ing p lug . Ch ecked & g rtd 57.50
TS·323 Freq. Meter: Simila r to a bove but 20·480
mhz. .001 % . With data __ 169.50
TS·115 Freq. Meter: 85--1000 mhz 15.00
A.R.C. RllA: Modern Q.S'e r 190·550 khz 12.95
A.R.C. R22 : 540 -1600 khz w/ t u ni ng graph 17.95
A.R.C. R13B: 108·132 m hz w / t u ning g raph ..27.50

ULTRA-WIDE-BAND RECEIVER:
AN /ALR. 5: Late postwa r AM/FM Countermeasu res
rcvr. H as 5-Meter, va ria ble IF Atten. & passband
(0 .2 o r 2 mhz from 30 mhz cent er) ; AF. Video &
Pan. outp uts. New. m odi fi ed fo r 120 v 60 hz, in,
etudes new (Met hod II p ack) a-band plug-ln ccn­
verter .0 38· 1 g hz. 4 Type-N plugs autom at ica lly
se lect co rrect ant. as bands are swit ched . Senstt.
at -6 d b sett ing: 6 1h uv thru 132 mhz, .13 thru 780
mhz & 45 % at 1 ghz. BRAND NEW, with book &
mating pwr.input plug. only 275.00

VERSATILE PLATE & FILAM. TRANSFORMER
Depot Spares for SP-600_JX: Pri. 9 5/ 105/ 117/ 130/
190/ 210/ 234/ 260 v 50/60 hz. Sec. 1: 305·0·305 v.
150 ma o Sec. 2: S v 3 A. Sec. 3 : 6.3 v 5A. Sec. 4:
7 112 v, 3/4 A. Sec. S: 7 % v , 1 1A A. legend fo r p ins
is pla inly ma rked. Herm. sea led 2.95
f OU N D! A NEAT & COMPACT SCOPE XFRMR!
Freed 12691 : DAS loran Spa res. supplied S" CR.
p lates & htrs . Pri. 10S·13OV 50 /GO hz. Sec 's lnsut.
5 kv: 1490 & 1100 v, 5 mao 390-0·390 v 100 m e :
electrostat ica lly s hielded 6.3 v, 0 .8 A; two 2 112 V. 2
A. Sec's, insul. 1 % kv: t wo 6.3 v, 6 A; 5 v, 3 A. 2 112
v, 5 A. Ca se SI,.'. x 5 x 7 1/. . With d iagra m. ShiPfed
on ly by collect REA Express 9 5
FAIRCHILD SOLID.STATE SCOPES all w / d u a l
trace p lug ins 25 & 50 mba, w /delayed time-base
plug-ins. w /books. overhauled & grtd. As low as

825.00
We p robably have the best invent ory of good lab
t est equipment in the country. But. please do not
ask fo r catalog! Ask for spec ific items o r kinds of
i tems you need! We also buy! What do you have?

H I-SEN SITIVITY UH F RECEIVER
375-1000 m hz. Stoddart RFI M eter NM_5OA wi t h
pw r sply. co rds. dipole holder, 3 pa ir d ipoles.
In put 50 ohms. IF 60 m hz. Bandw idth 1 m hz at
3 70 mhz a nd 1.8 mhz at 1 ghz RF. Image &
spurtoua.response reject . Bette r t ha n 40 db.
Sensit . as a z -termlnet tuned voltmeter is 10 uv;
wi ll be less with t-ea tr dipole. but you can make
a n array to bring it up. If the vottage.attenuat ton
calib. charts didn't get lost it would be worth
$1 2 50 in surpl us. $2852 from the factory. .. so we
will sell it as a simple receiver in grtd-excel .
cond ition for only .. __ _275.00

r- LARGEST SELECTION IN UNITED STATES
I AT LOWEST PRICES - 48 HR. DELIVERY

Thousands of frequencies in stock.
Types include HC6/U. HCI8/U.
FT·24l . FT·243. FT-l7!. etc.
Send l O~ for ca talog with oscillator
circuits. Refunded on first order.

2400A Crystal nr., Fort M,ers, Fla. 33901
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that bar forward about an eighth of an inch to
prevent it from operating. I wrapped the
loose end of the wire around a handy pro­
jection on the unit. This disables the unshift
on space, but allows proper unshift when
received in the incoming copy. You do dis­
ab le as well the suppression of printing on
"space" and the unit puts a little square
smudge on the tape when "space" is received ,
but I would rather see that than unwanted
downshifts.

Fig. 4 is an overall schematic of the IT-30
as it was supplied with the motor-dynamotor.
The speed control section is not included in
sets built for 115 vol t operat ion. The red and
green "receive" and "transmit" bulbs do not
operate fro m the tape printer, but are merely
wired 10 the rear plug and were lit from cir­
cuits in the associated terminal units. T he
end-of-line light is actuated by a rather intri­
cate set of gears on the left side of the unit
which counts only printed characters, not
includ ing shifts or blank characters.

The keyboard is directly analogous to the
earlier # 15 and # 26 machi nes, and will pose
no problem to anyone famil iar with those old
Teletype standbys.

While most of the special Model # 31 parts
arc no longer made, springs. nu ts, screws, and
several other small components are commo n
to the # 14, # IS, # 28 and even later Tele­
type units, and may still be ordered from the
several individuals who stock Teletype
surplus.

There was a later version of the IT-30
made for the Navy, known as the IT-34.
This was simply a Model # 28 keyboard-send­
receive set in a cut-dow n cabinet. To save
weight even steel screws were copied in alum- I
inurn, though the printing uni t itself was
strictly standard # 28. The IT-34 used a 26
volt motor-dynamotor setup much the same
as the IT-30. For normal operation the d.c.
motor and the special wiring and intermediate
gear may be discarded and a regular # 28
motor and gear substituted.

The NavShips book for the IT-30 is N-S
9 1787 (0280-180-9000 federal stock code).

The current small teleprinter used by the
Navy is the UGC-2, a #28 printer, with 3­
speed gear shift, in a special small cabinet,
equipped with a keyboard from # 32 mach­
ine. Since the # 32 keyboard puts out a par­
allel signal, there is a mechanical sending
distributor in the UGC-2 to convert the pulses
to the common 7.42 unit serial code.

See page 110 for New Reader Ser\



Fig. 2-Conversion of the signal magnets from
20 milliampe re opera tion to the more commonly­
used 6 0 rna configura tion. The diag ram shows

the proper hookup from 60 rna loops .

The UG C-2, in a low-level version which
eli minates the husky r.f, noise ou tput of the
sta ndard 60 rna machines. is replacing the
MIT E teleprinters used in Polaris and other
submarines. and by the U.S. Marine Corps.
The closely-shielded MIT E commonly over­
heated in the field , and it led to d . emission
troubles on board the U.S.S. PUEBLO and
elsewhere afloat and submerged.

The TT-30 must have been a bear fo r r. I,
noise. My I I5 volt version puts ou t a good
deal of hash, just receiving, and it would have
to be shielded if it were to be used on wea k­
signal work . It helps to keep the cover closed
and grounded, but the noise put out by the
governor is still excessive. I hope that as it
"runs in" it will improve. but like all governed
motors it has a certain irreducible amount of
brush contac t noise.

I

/ " / <,

,3) , I? )
60 mo

Loo.

Fig. 3-Method of disabling the " c nshift-e n­
space" feoture of the Model 31 . [see text)

A cou ple of other Surplus items have
crossed my desk recently: the first is an
automatic answerback unit for the # 15-19
Teletype machines. This, available fro m At­
lantic Surplus. 300 7th Street, Brooklyn, N. Y.
11215. is a device which, when tripped, will
send a pre-coded signal of up to 21 charac­
ters. It may be operated from the sending
keyboard, or as it was used on a land-l ine
(TELEX) system, was ac tuated remotely.

: } Bonery
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Fig. 4-0verall schemotic of the 26 volt d.c. version of the TT-30/AGA·1 .
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Get a max imim structural strength with lo w
weight, u.ring our " Tridetic" arms.

GEM-QUAD F IB RE - GLASS
ANTENNA FOR 10. 15. and 20 METERS.

Enjoy up to 8 db f orward gain on DX. with a
25 db back to front ratio and excellent side
discrimination.

You could code in your call . name, CQ even,
or whatever yo u desired. A tlantic Surplus
has been selling complete # 15 keyboards
with answerback for $ 15 each .

Reader Leo Drescher, o f O rlando , Florida ,
advises me that there are a few Stewart­
W arner " DAT A FAX" Iransceivers in sur­
plus down his way. These are designed to
work on a. m. via a carrier of 2,400, 2.800,
9.500 c.p.s. etc., selected by plug-in filters.
The sets are coded 10 indicaIe the configur­
a tion, i.e. "3268" means the mach ine is sci
up for 360 scan lines (r.p.m.) per minute on
2,800 c.p .s. ca rrier. Speeds of 900 . 280, or
180 sca n lines a re a lso ava ilable, depending
on the gearing.

Resolution is rathe r coarse, since the speed
of the 30 scan machine allows it to cover an
II inch page in three minutes, far fa ster than
the standard Navy facsimile units. This is
s imply the tradeoff of speed versus quality.

For satellite reception of 240-scan trans­
missions from orbit, the Datafax units would
requ ire modification, or the received signal
could be recorded on tape at 240 a nd slowed
down or speeded up to accomodate the D ata­
fax unit. -

$77.73Two Elements
Extra Elements $45.00 No

Price is F.O.B. Winnip8iJ.
INCLUDeS u.s. Customs Duty.

KIT COMPLETE WITH
• SPIDER
• ARMS
• WIRE
• BALUN KIT
• BOOM WHERE NEEDED

WI NN IoK OF \I A:--IITOIl ,\ Df SI( ,N
INST ITt · , I' .\ WA KD OF FXCFl.l.fNCF

Buy t wo elements no w - a third and fo urth
may be added later with little effort.

-if AVAILABLE NOW FROM

~~
Burnett Avenue, Winnipeg -:-' 6"".-:Ma-:-n"ito"",,'---. ::e:.m-- •

LET US DO
YOUR OSLing

w~ ~uppl, t he QSl ~ - mdke cot your QSl~ - deliver
your QSl~ - ,) 11 lor the aman ng price of Sf each.

Ims ISo how II works: On request we Will s-end you free.
it copy of OUf specra l log form. In duplicate . When yOIl

com plete the flrs l page 01 lOR you mark sta tions you
w l~h (0 QSl to. send us copy of log. two copies of your
QSl . and an order . paid In advance. for a minimum 01
200 QSl s lor $1 6 00 or the bargain rate of 1000 QSl s.
for $75,00. We print QSl s. sumlar to yours.. ant> srde.
two co jors. and hold th em tor you. We transfer delta , In

your handwntmg. h om completed pages. 01 your log
10 your QSLs.. and mall 10 destmanon (a n y ptac e In

world ) , and send you additional log sheets .

WORLD OSL BUREAU
5200 Panama Ave.

Richmond . Calif. U.S.A. 94808

PS: It you InSIS.t on the old fashioned way of supplyml{
and filling out your own QSls we Wi ll forward them for
you 10 any place in the world lor 4r each .

Q & A ifrom page 791

South Tulley A venue, Oaklawn , JII inois
60453; Arni-Tron Associales, 12033 Otsego
Street, No. Hollywood, Cali fo rnia 91 607.

Radio Astronomy
Some time ago we referred a reader's in­

quiry about rad io astronomy to And rew Fur­
long, WA2FGK, of the Amateur Radio As­
tronomy C lub of the Watchung H ills Reg­
iona l H igh School. Since then, the club has
received many requests fro m numerous parts
of the world for in fo rmation o n the subject.

Andy has now in formed us that a pam­
phlet entit led A m ateur Radio A stronomy
has been printed by members of the club in
their own " A rts G raphic Shop." In a copy
forwarded 10 us, we fo und the text extremel y
interest ing. Included a re brief, yet suffi cienlly
informative, discussions on what radio as­
tronomy is all about, its uses, equipment
needed, so urce of strongest celestial signa ls,
pro blems involved, important discoveries,
d ifference be tween optical and rad io astron­
omy and most intriguing of all "Signals from
Space-Are We Alone?" Also included is a
reference on books and period icals related to
the subject,

94 • CO • August, 1969 See page 110 for New Reader Service



Ferrite Balun,
10 Mthru 80 M
Model Number 242.
Ham Net - $14.95

End Insulator
Model Number 156.
Pair. Ham Net-$2.95

Center Insulator
Model Number 155.
Ham Net- $4.95

Pre-tuned solid state IF strip
Two-stage 455 kHz IF strip gives 8 kHz
se lectiv i ty at 6 db when used w ith model
8901-8 inp ut IF transformer ; can be used
without input transformer when less selec­
tivity is acceptable : gain 45-50 db..
IF Strip Dim.: .51" \V x .5S·· H x 1.5" L
Input Tr. Dim.: 13/32" 5q. x S/8" H
8902-B IF Strip @ 54.7S .
8901· B Input Transforme r @ 52.10.
Both uni ts 5S.7S when ordered as ki t 8903-B.

~llLh J. W. MILLER CO.
. 190 70 Reyes Ave . • P.O. HOI 5825
'RODU(l~ cemetcn. e.hI. 9022.

~ AVAILABLE NATIONWIDE FROM
DISTRIBUTORS AN D MAIL ORDER HOUSES

Build your own doublet
with Hy·Gain Accessories

til Most advanced accessories under th e sun..,
Extra Special Extras from Hy·Gain

Hy-Gain Electronics Corporation
P.O. Box B68, Lincoln, Nebraska 68501

19-20 (1 )
20-22 (2)
22-23 (l)
21.22 (l) >:t

1 ~-2 J (J)

0 .')-06 (l)
06-0 R (2)
0.'1-12 (t)
12- 1'- (2)
1-1-18 (3)
1.'1-20 (2)
20.22 (1)
22-00 (2)
00-02 (1)

04-05 (1)
05-07 (2)
0 7-H (1 )
H _l 11 (2)
16-1 8 (1)
18. 21 (2)
21.22 (1)

05. 07 (1)
11 -13 (1)
13-16 (2)
16-20 (t)
20-22 (2)
22-00 (1)

07-0901
09_1 3 (2)
13-1 5 (1 )
21 -23 CO

".\ f r t t' r ll

07-08 (1 )
0.'1-10 (2)
10-12 (1)
2 1-23 (1 )

Oi ·08 (1 )
08-1 0 (2)
10-11 (I)
19-21 (I)

xu

.\'il

10. 12 (1 )

Time Zone : PST (24-H o ur T ime)

W EST ER N USA TO:

Propagation Urom page 84 ]

73 . Bill. W 2A EF

Correction
In " Prod uct Detecto r a nd A.G .C. fo r the

Kn ight Kit R-I OOA Receiver." J uly CQ. a n
error appeared in fi g. 4 . The pola rity of the 4
m f 400 v. electrolytic capaci tor sho uld be
reversed (negative side should be grou nded).
Sorry .

EAstern
M t"dit t>r_
rant'sn &.
~I iddle
F.a .sl

The pamphlet is ava ilable for the cost of
handling o nly ; namely. 25¢. Send yo ur re­
quest with rem ittance to : Amateu r Radio As­
tronomy Club. W atch ung H ills Regional
H igh School. Stirling Road , W arren Town­
ship . Plainfield. N.J . 07060.

Noise 81anker for 58-301
Q UESTION: 1 should like to add a noise blanker
to my H eath S8 -301 rece ive r. as the present
one is not very effective. Do you have any
circui ts (p refe rably with l'C's)?

A SSWER: W e have no data o n a noise blanker
designed specifica lly fo r the S8-30 I : how­
ever. vou rnizht refer to the Mav 1969 issue. - -
o f H am R adio in whic h there was a n excel-
lent art icle o n no ise bla nke rs using IC's. Per­
haps you can adapt o ne of these circu its.

Yo u can improve the present setup in the
S8-301 by su bstituting a 6A L5 fo r the pre­
sent noise-lim ite r d iodes a nd c hangi ng the
noise-limiter resistor from 20K to 500 K for
s.s.b. and 2 meg fo r a .m . A lso ins ta ll a .0 5 o r
. 1 m f capaci tor ac ross the resistor.

" ' f"!'I t' r n
Europe

Ce n t eal &.
X os-th e r- n
1:."u !'"OPt" &
European
USSR

I
I
I
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W t'St &. 10·1 2 (1) 07· 10 (I) 12-14 (J) 22· 00 ( I )
Ce nt n il 12-1-1 (2) 10· 12 (2) I -I -Ifi (2)
,.\ fr ir?! 14. t fi (I ) 12. 17 (3) I fi .1 8 (3)

17·1 8 (2) 18-20 (.t)
1f~. l fI (1) 20·22 (3)

22 _00 (2)
OO·Ofi (1)
Ol\_OR (:?)
08 .09 (1)

I-Ai !tt 13. 1i (I) 08·12(1) 12·1 ·1 (I ) 02·04 (1 )
,.\ f r ir R 12·1 fi (2) 1-1·17 (2)

lfi· 19 (1) 1i·20 (3)
20-:!t (2)
2 1·23 (t)

~uth OR.l 0 (I) 06_08 (1) 00_0:, (1) H~·21 (1)
,.\ ( r iI'l'I 10.1 2 (2) 08·10 (2) 0~·07 (2)

12· 14 (I) 10_12 (3) 07-10 (I)
12-13 (2) 12_14 (I)
13_1:, (I) 1·1_lfi(2)

1'; · 18 (3)
1l'l _l fI (2)
1!l_21 (I )
21 .00 (2)

Centrl'll 17_19 (1 ) 07 . 0R (1) M _Oi (1) O~,·Oi 0 )
I\: South OR· IO (2) 07·09 (2)
.\ ~ iR 10· 1:? (1) 09 · 11 (I)

1 ~,_li (I) 1.'1·20 ( 1)
li-l!l (2) 20·22 (2)
19-20 (I) 22·00 (1)

South !;"?! !\t is.r s ( 1) OR· O!l ( I) 23·00 (l) 02-01\ (0
;\ !\iA 09· 12 (2) 00 -01 (2)

12.1 5 (1) 01.03 (3)
1;;_1 '; (21 03.0 '; (2)
1';· 18 (3) OIl_OR (3)
I R_19 (2) OR. IO (2)
19-20 (1) 10-12 (n

F Rr J.t .J R (I) 0.'1·10 ( I) Oft-OR (2) 0 1·02 (O
f~~t 12-14 (I) OR_10 (.1) 02·07 (2)

14_11> (2) 10·12 (2) 07.0RO)
1';·I R (3) 12·14 (1) 02.06 m-
1.'1-20 (2) 1.'1 · 20 m
20·22 (1) 20·22 (2)

22 ·00 /:ll
00 . 03 (21
03·01l (I)

South 11 .14 (1) 0.'1_10(1) 0~_01l (2) 2 1-22 (1)
P Rl' illl' 14·1 ft (21 10.1 Il (2) Oil_OR (.1) 22-0~ (3)
&: N ew 11l_I R (3) 11l_I R (3) 0.'1_10 on O;,.Oft (2)
Zt'AhI nrJ 1.'1·20 (2) l R-21 ( .1) JO_1 2 (2) OIl_07 (1)

20.2 1 (1) 2 1_23 (3) 12.1 1l (1) 22-01 (1) 0
23.00 (2) 11)·1 R (2l OI_M (2 ) ~

00.02 (I) 1.'1. 20 (3) 0-1· 0fi ( I) "
20_00 (4)
00 _02 (3)
02·03 (2)
03.0;; ( 1)

AUl't",liR 12· 14 (I) 0"_07 it) 12-1.'1 (t) 00.01 (l)
14.17 (2) 07 _OR (2) 1.'1_20 (2) 0 1·02 (2)
17.1 9 (1) OR· l0(l) 20-22 (3 ) 02 _0" (3)

12_17 (1) 22.02 ( .$) M_07 (2)
17.1 .'1 (2) 02_0-1 (3) 07. 09 ( I)
1.'1· 20 (4) 0 ,1·07 (2) 01.03 ( 1) (>
20·2 1 (3) 07 .09 (3) 03-0 ;) (2)"
21·23 (2) 09. t 2 (2) O:i.Ofi (1) '"
23 _00 (J )

Northern OR·IO (I) 0;,·07 rn 0;,_0.'1 (-t) JR_20 (I)

&. Central 10·12 (2) 07.09 (3) OR·10 (' ) 20-00 (3)
South 12·U (3) O~·I I (2) ) 0.1 1> (2) 00.02 (2)
Amt'ri rR 14·),, (2) 11-14 (3) ) :>-1 7 (3) 02-06 (1)

1" _17 (1) 14_17 (-t ) 17-23 ( -I) 19·21 (1)"
17_1.'1 ( :'l) 23.01 (:n 2 1.02 (2) "
1R.20 (2) 4H _05 (2) 02_0-1 (1) 0
20·22 (I )

BrAzil , 07· 10 (1) OS_Oil (1) 12.14 (0 20_00 (I )
A r ltt"ntinR, 10. 13 (2) 06-08 (2) 14-11l (2) 00_02 (2)
Ch ilt' & 13.16 (3) 0.'1_12 (1) 11141 8 (3) 02 _0-t (J)
UrulZUR.)· 1';. 17 (2) 12·14 (2) 1R·22 (.$) 00-03 (I ) .

17_I R (I) 14. 11l (3) 22_02 (3)
11l_I R (4) 02_0.; (2)
111_20 (:n O~·OR (I)
20 _2 1 (2)
2 1-22 (1)

Mc Mu r rJo 11l_I R (1 ) 11 .1 5 (I ) OR-I0(l) 22-02 (1)
Sound. 11>_17 (2) 1" · 18 (J) 02· 0-1 (2)
A maret tca 17. 19(3) 18·1 9 (2) 0-1.06 (I)

19· 21 (2) 19. 23 (3)
21·23 (1) 23.02 (2)

02 ·03 ( 1)

See page 110 for New Reader Service
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Strong, Light , No Upke ep

Self-Supporting

Easy to As s e mble & Erect

It 11 .IlI, and pl. ... nt to learn or meree..
IP~ t he raedern WI,-wlth a n In.tructogfapll
Cod. ' la.lIer. Eleell.nt for the be,lnne' or
ad ' I n<'N , t udtnt . A (luttk. prart ltl l and d.·
~nd.bl. method. A". U, bl. lip•• from b.,ln ­
Mr', alphabet to IrIl lel l mu..... on an .ub·
JH'u . gp"" ran... a to to WPli• .& 1- &11 r.adJ' .
no QRlJ.. b.-II Urln. IOmeon. lend to rou.

HEIGHTS
MANUFACTURING CO.

4226 MAYBURY GRAND
DETROIT, MICHIGAN

Area Code 48208

EASY TO LEARN CODE

ENDORSED BY THOUSANDSI
Th. IMlrvcto,r l ll h c.d, T••cher Ut.r,llr
' 1 1I n t he pllt . of In OP. rator·ln. tfllctor and
en,IlII ' Il17On. to learn and mllt.r cod••1tb·
out fun her . ..ll tlnt , . Thowand. or .utt...•
rul operaton hate "aequt red the ecee" with the In, trut tograph 8)'1·
t, na. Write todu rot' rull p.nlcul.rt .nd ecaventent nnt.1 planl.

See local distributor o r wr ite ~

rtti ifinrormation '~, ,

STANDARD"

96 • CO • August, 1969

Co mple te Tele s coping and
Fold- Over Se ries available

All towers mounted o n
hinged bases

• •
1746-C \VESTBALMORAL. C1I1CAGO. ILL. 60640
ol700.C C rencha w Blvd .. Los Angeles, Calif. 90043



WHAT'S NEW?? 550 BIG WATTS!

T he New Galaxy
Wattmeter/ Antenna Selector

0''0.. 0
- - -~=

•
The Power-ful New Galaxy
GT,550 TRANSCEIVER

..
•

•
The Beautiful, Matchinllt
Galaxy Speaker Con801e

The GT·550 by Galaxy

featured at New England's largest
Amateur Radio Distributor

GRAHAM RADIO, INC.
"We sell sa t isfact ion" , and we know you will be satisfied with the
New Galaxy GT-550 and all the fine new matching accessories. It
comes with a ll new styling, 550 Big Watts, Receiver sensitivity
second to none, the smoothest t uning, and many more fine featu res.
"We know how it works", do you?

GT-550.
AC-400.
G-1000.
RV-550.

R F·550.
SC-550.

550 watt Ira nsceiver
AC Power Supply. 11 0/230 VAC . includes cabl es
DC Power Supply. 12/14 VDC. Neg. Grou nd
Standard Remote VFO provides du al fr equency
control for GT-550 only
3000/400 watt Wattmeter/ Antenna Selector
Standara Speaker Console. 5 x 7 speaker 8 ohm.
(AC-400 will mount inside I

$475.00
s 89.95
$125.00

s 75.00
s 69.00

s 25.00

call or write Bob Graham, W1KTJ

See page 110 for New Reader Service August, 1969 • CO •



Mobile Bumper Kit.

73 fo r now. F rank. W IWY

C, W . Resu lts Urom page 22]

And so we put another one to bed. This
was a real rough one. What with the late ar­
rival of many logs because of the mail em bar­
go, and later an unscheduled stay in the hos­
pita l by yo urs truly (ulcers, aggrevated by this
contest business) we were reall y behind the
8 Ball.

However with the old reliable pitching in
a crash program. we made it by the ski n of
ou r teeth. And y Malashuk WIGYE, Bob
Entwistle WI ~IDO. Fredd ie Caposella W2·
IWC and a last minute crash assist bv John
Norback KIZVU. I would be negligent if I
did n't a lso give cred it to Joan of the CQ stafT,
Lucy, Freddie's XYL and my wife Anne who
puts up with this "silly contest business" al.;
most every night for six months out of the
year.

Plastic Gutt er Clip
Model Number 573
- $1.00 net

Spring, Heavy Duty
Chrome Plated MOdel
Number 417 -
$5.95 net

Exira Heavy Duty
Chrome Plated Spr ing
Model Number 511
- $8.95 net

· Go Mobile with
Hy-Gain Accessories

Stainless Steel
Un'....ersat Bumper
Mount MOdel Number
415 - $7.95 net

,"...
• ' Most advanced accessories under the sun

Extra Special Extras from Hy·Gain
Hy-Gain Electronics Corporation

P.O. Box 868, Lincoln, Nebraska 68501

Austra lis-OSCAR Urom page 68]

Ph ilosophica l Refl ection
AUSTRAlIS·OSCAR 5, as a re all OSC.'R sa ·

tell ites, is designed as a " free access' satellite.
Anyone, anywhere in the world ca n listen to
it. use it. and share in the informa tion derived
fro m it. It will enable radio amateurs. space
listeners and amateur space enthusiasts in all
coun tries to cooperate in a volunta ry space
experimentatio n program.

It is hoped that the sa telli te will serve both
as a tool and as a catalyst to encourage par­
ticipa tion in space experimentation, especiall y
among the yo unger genera tion who will be
the engineering a nd scientifi c leaders of to­
morrow. It is gra tify ing to note that many of
the present leaders in this project rose from
the ranks of the then younger genera tio n who
were att racted to the first OSCAR sate llite,
launched nearly eig ht years ago. Sel f educa­
tion, exposure and experience in th is. o ne of
the most exciting of sciences, is the true sport
of amateur radio.

Time is of the essence. Lift-off time is
approaching ra pidly. To conduct so me of the
experiments discussed in this article will re­
quire some degree of preparation. Get that
equipment ready NOW. Plan to participate
even if it is o nly to catch the H I signal on a
sing le pass. Don't miss out on this exciting
adventure fo r amateur radio!

The author wishes to acknowledge the
assistance given by Project Australis and
A1\ISAT in the preparation of this article. -

with Greenlee punches
He r. ' , the si mple s peed y way to cutsmaoth ,
Iccurate hoi • • in metal, hard rubber, pl.,·
Ues, . pOlty. ete.
Save houfS 01 hard work . .. pu nch cl ean , t rue
hole . in second. lor l ockels, centrete, meterl ,
an d ol her component l . Easy to operate. Simply
inurt punc h in a small d rilled ho le and turn wilh
.I wrenc h. For us. in u p to 16-0lu08 metll . Awall.
a ble at leading rad io a nd e lectronic part. dealerl .

~ C}f!.~~f':!;,~~ .!.?f!! CO
,.. C . lu ", Wa A ",e " u e . Rocklord, III . Inti

", _ .. h<.o -o too.. ~
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ASBURY PARK,

HEW JERSEY 01112, u.s.....

C . .DrnmuntCOllOo't

S't'STl MS
SiPle( 1911

elrex_
PREFERR ED AND SPECIFIED WDRLD·WID E BY
CDMMUNICATION ENGINEERS AND ADVANCED AMATEURS
Don't settl e for anyth ing less than the vel1 best ! Use I et rex ccmmunlca­
tion products - for long las ti ng optimum performance and value!
FREE . . . Tech data and pricing catalogs describing off·the-shelf and cus­
tom-bui lt antennas, systems, " Inverted-vee kits"~. lowers, mcnc-potes
and rctabte "Berthas" .
For commercial and mili ta ry applications write for CM69 • .• for amateur
application s write for Pl69.

/

The performance line .. .
with a material difference!

Conte st Ca le ndar [from page 8/]

Mult i-operator, single transmitter. (c) Multi­
opera tor, multi transmitter. Multi-operator
stations judged on all band only.

7. Definition of a multi-operator station:
Single transmitter, onl y one signal permitted.
Multi Transmitter, only one signal per band
permitted.

8. Use separate log for each band, 40 con­
tacts to the page. Ind icate the zone and coun­
try only the first time worked.

Official rules incl uding a list of 12 or more
Trophies donated by prominent hams and
C lubs all over the world will appea r in next
month's issue. T hese rules as well as official
log forms and su mmary sheets are now avail­
able from CQ. Include a large s.a.s.e. with
sufficient postage or I RCs to cover your re­
quest. NOW is the time to make your request,
not the week before the contest. Our address:
C Q World Wide DX Contes t, 14 Vanderven­
ter Ave., Po rt Washington, L.I. N .Y. 11 050

ForI AIJerehrombie Hamfester ts Family
Award: This Jorgensen Family Award is
available to amateurs and s.w.I.s for working
Or hearing all FOUR mem bers of the fa mily:
Dad is Jerry, WAjlVGJ ; MOM is Lois, WA·
jlRWM; Jean, 17 is WAjlRWK ; and Tom,
14 is WAjlRWL. Send the 4 QSLs and a dime
or IRC to T he Jorgensen Family, Box 2 13,
Abercrombie, o rth Dakota 58001. To our
knowledge, th is is the only 100% ham fa mily
in the state of North D akota,

Note s
Up to my deadline time, no new foto re­

ce ived from Leo, WA5A EB, so you will have
to look in CQ, May 1966.

Many thanks fo r all the wonderful, won­
derful and helpful letters received; I repeat,
I wish I had a thousand readers like, Bertha,
WA4BMC, her letters kee p rolling in with
much encouragement and helpful sugges­
tions. So-How was your month?

73 , Ed., W2GT.
Edito r' s Note s

o comments th is month. Hope you are
all having a good summer.

73 for now, F rank, W IWY

USA-CA [from page 88]

sponsored by the Massasoit Amateur Rad io
C lub of Massachusetts and offered to Ama­
teurs and s.w.l.s for work ing (or hearing) the
required amateur stations in Plymouth.coun­
ty, Stations in the 1st call area must work 7.
rest of U.S.A. must work 5 and DX must
work 3. NOTE- nvo of these must be mem­
bers of the Massasoit Amateur Radio Associ .
arion, Inc. Send G CR list or QSLs and $ 1.00
to Ern ie Guimares, Jr. , WAlBFD, 17 West
End Avc., l\lidd leboro, Massachusetts 02346.
F ree to Blind and paralyzed.

Slow Sca n TV (from page 44]

the "sliding pulses." They will not be syn­
chronized to 15,750 rate but will march
across the c. r.o. screen like little soldiers.
Negative going video is applied to the FET at
point II . A good test of the sampler operation
is to introduce a 1000 cycle sine wave at point
II (instead of video) and observe the pattern
on the c. r.o. screen at po int G. The 1000 cycle
sine wave will be boxcarred as shown in
fig. 18.

T he multivibrator ci rcuit is adjusted by
applying fixed voltages at the points specified.
Remember to adjust potentiometers P, and
P" white frequency adjust, togethe r to pro­
duce a symmetrical square wave as observed
on a c.r.o. at the output of Qat.

See page 11 0 for New Reader Serv ice August, 1969 • CO • 99



MULTICORE SALES CORP.. WESTBURY. N.Y. 11 590

The best method of adjusting the poten­
tiometers is by means of Lissajou fig ures on a
c. r.o, with an audio oscillator connected to
the horizontal plates. The adjustments are
made to produce a 1/1 circle on the c.r.o.
screen for the 1200 cycle sync frequency,
1500 cycle black freque ncy. and 2300 cycle
white frequency.

The voltages measu red at each of the arms
of the potentiometers is given below.

P", SYNC FREQUENCY pot. +4 v .
P , BLACK FREQUENCY pot. + .65 v .
The builder may want to have the black

control. potentiometer P,. available as an
operator adjustmen t to compensate for video
level and dynamic range of the video. In the
fina l operation. Gain potent iometer, P.-•• in
fi g. 14. should be adj usted to swing the fre­
quency fro m 1500 cycles to 2300 cycles. ( + 5
v, to + II v.). a 5 volt zener is in the collector
of Q;I:' for the purpose of preventing video
fro m interferi ng with sync/signals near
ground potential.

Cn lu" l tl~ i (J 11

The slow scanner now has a variety of
cameras from which to choose. Most of LIS

star ted ou t with a fl ying spot sca nner similar
to the one described by K7YZZ in Oct.. 1967
issue of 73.

The I>l ac Donald camera described in J une.
J uly. August 1965 QST is still the best ap­
proach when considering the tra nsmission
of arrested motion but it mal' be difficult to
focus and uses an above average priced
vidicon.

T hose of us that ca n hold still fo r 8 seconds
can build a MacDonald ca mera with an open
shutter using a fast scan 7735A or pl umbicon
as described by K7YZZ in the Feb.. 1969 73
or build a sampling camera as described in
this article.

T he results of the sampling camera ca n
be seen in the accompanying photographs.
T hese two pictures compare the output o f a
normal fast scan mon itor to that of the slow
scan sampled version. Photography was done
with a simple polaroid camera wi th severa l
close lip lenses in tandem therefore limiting
the picture quality.

The author wishes to thank the many slow
scanners that have had a part in providing
circuit ideas and suggestions to make this
camera possible. Among the many are
WA2F U , W4 UM F. W7FEN, K7YZZ.
VE3EGO, W2PMV, W8SH and Glenn
Southworth of Boulder, Colorado. Thanks

,

ONLY 69C

ERSIN
MULTICORE

BUY IT AT RADIO·TV PARTS STORES

•

WORlD'S
FINEST

I
I

RADIO OFFICER
TRAINEES

A limited number of openings are .vailable to
men willing to tra in for the interesting and well ­
paid career of Marine Radio Officer aboard U. S.
Flag merchant vessels. An F.e.C. lst or 2nd Class
Commercial Radioteleeraph license is required.
These openins:s w ill be part icularly appealinK to
younger men who have completed thei r m ilitary
obligat ions. Write to The Radio Officers' Union,
Room 1315. 225 West 34th Street. New York.
N.Y. 10001.

PLEASE include yo ur

* ZIP code number on

all correspondence *

100 • co • August, 1969 See page 110 for New Reader Service
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· ... through either o f these antenna noise bridge un its, which p rovide
accurate and fast testing of anten nas and f eed lines a t a rea sona b le cost.

Features Applicable to Both Models:
• Test antenna for bot h resona nt frequency and im pedance.
• Replace VSWR bridges or ot her antenna t est equipment.
• Opt imum p erformance through alignment and test of

m obile or f ixed stat ion antennas.
• Test beams. whips, di poles, quads, o r com p lete tuner

systems.,
Applications data and operating Instructions Included. For
descriptive literature write:

omega-t e.ystems
incorporated

Model TE 7·02
• Extended Range Antenna

Noise Bridge
• Range - 1 to 300 MHz
• BNe ccnnectcrs
• Resista nce Testing -

o to infinity. calibra ted
25·100 ohms

$34.9S

Model TE 7-01
• Antenna Noise Bridge
• Ra nge - 1 to 100 MHz
• RCA Tip Jacks
• Resistance Testing:
0- 100 oh ms

$24.9S

••

is also given to W 9KVK and WA9MIA who
roof read the a rticle and to the XYL (extra
lass) W9CNW who did the drawings. Hams
hould be seen as well as heard. _

nnou ncem e n ts [from page 10]

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

-
."-

Ii I
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

(61 Most advanced accessories under the suno,'

Update your system
with Hy-Gain Accessories

Lightning Arresto.
Model Number 229.
Ham Net $19.95

Aurora, Illi nois
The FRRL Swap n Shop Hamfest will be held
ugust 24 at Phillips Park, Aurora. Free coffee

nd donuts from 9 to 10 A.M. Fun for the whole
arni ly. Homing freq. 145.350 a nd 3.940 me's,
or additional info contact: Roger Louks, P.O.
ox 93, Plano, III. 60545.

Troubled with TX-! ?
Read this rnorrtfra

Q&A Cofuzrrn
on page 78

Ch icag o , III .
The Hamfesters Radio Club would like to

nvi te yo u to help celebrate their 35th Anniver­
ry Hamfest. It will be held on Sunday, August

o at Santa Fe Park, 9 1st and Wolf Road Wil­
ow Springs, Illinois, southwest of Chicago.

Findlay, Ohio
The Findlay Hamfest will be at Riverside Park

n Sept. 7. Tickets & informati on available from
lark Foltz, W8UN, or any Club member. Tic­

.et s $ 1.00 in advance, $1.50 at park. Bring the
hole family. No charge for flea market.

e e page 110 for New Reader Service August, 1969 • CO • 101



HAU Transformers re wound. Using Hi tempera ture
w i re and insula tion . Jess Price, W4CU . 411 Gunby
Ave., Orlando, Fla. 32801.

WANT: M odel A irplane ignit ion (spa rk) coi l for pro.
l eer . Buy or t rade. W4ZU S. Rankin, NAVEOD FAC,
Ind ian Head. M d . 20 64 0 .

NEW- Desk pen, clear p lastic holder , ca ll letters ,
electronic parts imbeded. $ 5. Details on request .
K2ECZ. 147...41 68t h Or.• Flushing, N .Y. 11367 .

FOR SALE.: Heath 10.21 scope. Excellent condition.
btras! $3 7.50. Money ord ers only. Will iam Ka rl , 24
M ill Street, Cooperstown, N .Y. 13326.

QSLs - B rowni e ·W3CJ I . 3 111 Lehigh. Allentown. Pa
18103. Samples 1 0~ with catalog. 25«: .

RTTY gear for sale. list issued m onthly. 88 or 4 .1
M hy toroids, uncesed, f ive for $2_50 postpa id . Ell iott
Buchanan and Assoc iat es. Inc .• 1067 Mandana BIVd

1Oakland. Cal if. 94610.

3 PLASTIC HOLDERS will f r am e and protect 60 ca rdS,

CQ MAGAZINES 19 50-1 9 53 in b inders. 19 58-1960 less
one issue. 1961 . 1964·19 68 complete. Best offer
Howdy Wheeler. W6DXZ. 1225 So. Th ird Ave.• Ar
cadre. Calif. 9 1006.

Techn ical Wr iters and Editors Needed , Free-lance,
various electronics topics. Send resum e. Electron ic
w rit ers and Edit o rs, Inc . P.O, Box 504, New Hyde
Park. N .Y. 11040.

AUTOMATIC TELEPHONE An sw er ing and recording
machine. Never used. Will sacri fice . $225.00. Cibik,
800 S. Neg ley. Suite 17. Pittsburg h. Pa . 1523 2.

$ 1.oo,- o r 10 holders $3 .00. Prepaid and guaranteec
Patent 3309805. Tepabco, Box 198Q. Gallatin . Ter
nessee 37066.

10 METER am ateu r band linear R.F. amp li fi ers fo
base o r m obile use. Ba se units: " Hornet"-200 watt
PEP outp ut ·$ 104 .95; " Raider " ·400 watt s PEP o ut p u
$149 .9 5; " Maverick" .2,OOO watts PEP out put·$99 .9
" Ba nd i t W'.up t o 500 watts PEP output-$1 69 .9
Elect ronic relay switch ing. All units d es igned fo
transceiver opera ti on. Stat e drive powe r when orde
ing . Dealer inq ui res invi ted. 0 & A Ma nufact u ri n
Co.• 12 17 Av enue C. Scottsbluff, Neb raska 69361.

POLlCE.FIRE·AIRCRAFT.MARINE-AMATEUR-CB CALL
o n you r Broadcast rad io with TUNAVERT ER! Tuna bl
Crystal co nt ro lled ! Guaranteed! Free cat alog . Sate
Company, Woodsbo ro 9. Texas. 78393 ,

FOR SALE: SX·7 1 $59 . Al so old H RO rcvr, severa l co
sets, Gov 't t ype RC·I 0 5 $29 . l ocal pickup . W2EE
(516 ) IV 6-0809.

WANTED: B & W HDVL Coils also mou nts a nd swin
ing links- W I BB.

W.A.R.A. 12th ann ual Ham fest Sunday August 2
19 69, Newton Falls Comm unity Center. Newton Fait
Ohio. Ta ke Ohio Turnp ike to ex it 14 and as k for ma
to Hamfest . Prizes. XVL act ivit ies, Swap & Shop f
fu rt her i n fo rm at ion wr ite: W8VTD, Box 809. Wa n e
Ohio 44482.

WANTED: Back issues of 73 magazine, March '6
June & Sept. '66. Dec . '65. June ' 62. J an .• Feb. & M a
'61 and Oct . & Nov. '60. L. Sharp, VK4NS, 19 Kel
Street. Cherm side. Queensland. 4032. Austral ia .

SOCIETY OF WIRELESS Pionee rs QSO.party Nov. 25
30 Dec . 6/1 Jo in now . Co ntact K6EA.

FOR SALE: H ygain 5 band t rap d ipole, $20. 5 ;
Model 553 Dum ont scope $60; T riba nd 3 El M osl
Bea m $4 0; WZRUZ. 33·45 172 Street. Fl ushing, N .
113 58 .

SELL: Swan 3 50 (lat e). 117xc p.s.• 41 0 remot e VF
m odel 22 adapt er. SWR. A·l condition . $400.00.•
Revet. 3 538 Cent erview Ave.• Wa nta ug h. N .V. 1179

FOR SALE: R4A. T4 X. AC4. MS4; $625; KW 5- 1. 75A
$ 1000 . James Cra ig. 29 Sherburne Ave.• Portsmout
N .H . 0380 1.

WANTED: TMC GSB·2. D R·30. w ith PIS W.G. Marti
CM~ Box 1304, Hq 5AF. A PO San Franc isco. 96525.

DXER's-R.F. Chokes wound with sp un g lass w ire ha
d Ie up to 5 kw. W4GD, 3087 Carnes. Mem p his, Te
3811 1.

COLLINS KWS·l ; perfect; $575 . Heat h IM·25; $6
WOVVA / 4 . 4423 N . 17th Street, A rl. . Va.

SWAN·Model 1: 175. Inc. manuals. M in t cond o Le
pwr, suppl y. $ 125. K3YMN. 2 185 Sampson Stre
Pittsbu rg h. Pa. 1523 5.

See page 110 for New Reader Serv;
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WRL' s used gear h as trtat-terms-guarenteet KWM 1­
$2.4 5.9 5; HWI 2·$89 .95; Swan 250-$249 .95; TR3
$369 .9 5; Gala.y 5-$229.95; Gala.y 5mk2-$?79.95;
Gala.y 300·$139 .9 5, SBE34·$ 299 .95; R4A·$319 .9 5;
Invader 200-$249 .95; HQI80AC$349.9 5; cer oov.
$259 .9 5; AF68 -$49 .9 5. Ma ny more . Free " blu e-book'
l ist . W RL. Box 919. Co uncil Bluffs, Iowa . 51501.

WANTED: Short & Mason 2 12 1 barometer; manual
for 351 Non-l i nea r DVM; ra nge f inder binocular;
Ro bert Ireland, Pteasent Valley, N .Y. 12569 .

SWAP FOR QUAD ANT: &cellent Johnson S/ Aut o key
Mod 114·501 and Triplett Mod 310 Vom . WA5U SU. A.
Bergeron. 616 N . 11th Carlsbad, N .M . 88220.

DRAKE TR4 with AC and DC su pp lies and cables
t u rn er J454 X desk mic and m obileers CM Boom M ic
$ 500.00. Prepaid U .S.A. W2TJW. P.O. Box K, Falmouth,
M ass . 0 2541.

FOR SALE: Heavy duty Rohn 70 ft . fo ld -over t ower.
Can reduce 10 ft . increments i f des ired . Co m plete
w it h HAM·N and 4 element 20 meter w ide spaced
Teteex beam- $3oo. Worth much m ore. Reason QTH
change. A . Young. W3GKM. 5122 East Durham Road.
Ellicott City, M aryland . 21043 . (Phone) 30 1·73 7-6972.

TRADE OR SELL Kn ight k it V·I07 VFO. Still boxed.
Use with TRI06 o r 108. Want CB r ig. R. H azel, Box
183. St on y Ridge. Ohio . 43463.

ANTIQUE receiving tubes ., lamps rebu ilt; $1 2; repro­
duct ions. $ 15. A ll in working order. Postage extra.
Spherical Aud ions, and oscillators-ask p ri ces. Sam
Diaz, Pine Grove M ia ll s, Pa . 16868.

Advertisin« Rates: Non-commercial ads tOte per
word including abbreviations and addresses. Com­
mercial a nd organization ads. 3~ per word . Mini­
mum Q\a'l:e $2.00. No ad will be printed unless
accom panied by full remitta nce. CIosln&: Date:
The 10th da y in the seco n d month preceding d a te
of p ub lication .

Subsc ribe", to CQ a re entitled to o ne t ree
3-line ad per m onth. Ad copy must be eccomcan­
ied by m a il ing label from s ubscri ption copy o f CQ.

Because the advert ise", an d equipment con­
tained in Ham Shop have not been investigated.
the publishe", o f CQ eannot vouch for t he m er­
chandise listt!d therein .

Direct All Correspondence & Copy to: CQ Ham
Shop. 14 Vanderventer Ave.. Port Wnhlngton.
L1. N.Y. 11050.

Ham Shop

FOR SALE: Dow.ke y relay OK60-G2C. $1 0 .• OX-IOO
$ 55 .• M eis ss sn e r signal s h i fte r and o ld transrnltter
tuning un its , best offer. Want : Coaxial switch. VTVM.
and 58·610. WA 3EIP. Dennis Quinn. 88 Wood row
Court. Sha ron. Pennsylvania. 16 14 6.

SELL: 3 et 14 m c beam 560; conv . prop pitch m otor.
indicator 560; QST de 1946, CQ de 1947 53 y r, call
fo r, Ea rp, 518 Dunkirk Rd ., Balto .• Md . 377·6660.
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SELL: HX-20 & m anual. $ 135: set t -pc we red VFO, $25:
d ig ital 24 hr. clock, $ 10, K7QAK, 3543 W. H azelwood,
Phoenix, A riz. 8 50 19.

WANT ED: 4 C.B. r igs. Please g ive m a ke, m od el, con­
d it ion a nd m inimum price. All repl ies answered . A . M .
Fox, Box 895. Greeley, Co lo . 80631.

FOR SALE: Coll ins 75S3B Rec ., 32S3 xm tt t er: 516 F·2
pow er supp ly: SM·1 Mike. $950 .00. L. Ah lst ro m , 217
Ka nsa s Drive, Po rta les, N .M. 88 130.

T URQ U IOSE TAI LEN DER. Etched " De your call"/
$2.50 ppd. See P. 85, June Q ST. Add u r cord, base.
Bud Froha rdt , W9 DY, 3620 N. Oleander, Chicago, III.
60634.

WANTED: Collins 3 12B-3 spea ke r and 500 cycle f ilter
for 75g...1. M ike Ludkiew icz, 143 Rich m ond Road.
Ludlow, Massachusetts. 01056.

FOR SA LE: Fo rty MTR mobile CW rig with 12 volt pwr
supply $30; VFO see Dec . 67 CQ. $20. 14m c 800 W
a mp local sa le $75. W6B LZ. 528 Co lina St reet, La
Jolla, Cali f . 92037.

WANTED: Parks-2 meter con verte r. (cash) . For Sa le:
Pa rks 6 meter converter, If 14· 18. $30 .00. J . Gysa n,
WI VYB. 53 Lothrop Street , Bevera ly, Mass . 01 91 5.

FOR SALE: Wheatstone oi led 15 / 32" perfe rator t a pe
for Boehme equipment . P. l. Lem on. 3 154 Stony
Point Road, Santa Rosa. Calif. 9 5401.

NATIONAL NC·173 excellent cond tnon. For sa le;
incl udes speaker. No re asonable of fer refused . Jack
D. Gollahon, W9TlL, 955 E. Wood St reet. Decatur, 11 1.
62521.

CANADIAN S: Complete amat eu r equipm ent se rvice,
fu ll y equipped, gov't lic'd tec hnic ian. VE6TW, Bob
Franse n. BOil: 197, Sherwood Park. A lberta .

FOR SALE: G66B rcvr. A .C./1 2V. DC supply AF67
xrmtte r. A .C. Supp ly Want xcvr. dormer for 8 13
linear. S.A.S.E. fo r i n fo. W4VLS, 3832 Moss Rose Dr ..
Nashv ille, Tenn. 372 16.

FOR SALE: In exce tte nt cond ition, Hall icafter SR- 16O
w / xta l ca lib rato r and PS-150 pwr sup ply, HTH CW
m onitor and m ike . M ake offer. Write J . Adelm an,
W3CGR, 97 Ba r re Drive, Lancaset er, Pa . 17601.

QUAD FOR SALE: Gotham 2el. t r tbander . Excellent
condition. $25 plus s hipping. Dale Ham m er , 64 4 N .
Riley, Kend allv ille, Ind. 467 55.

WANT ED: Hall ic ra fters HA·5 VFO and HA·7 Cal i­
b rator. Top condi tion. State pr ice . WA9 EXZ, H. A .
D raeg er. 533 S. Spri ng Ave., La Gra nge, II I. 60525.

WANT ED: Va lia nt , Lo ng Island area WN 2JJ F, Ga ry
Whitehead , 6 Reynolds, Glen Cove, N .Y. (5 16) 67 1·
5813.

HT-41 Linea r $ 125.00 ., Apac he SB $1 39 .00. WRL six,
t wo trans $69 .00; Matchboll: with SWR $55.00 , N C
$ 100_00 W 5SYB, 500 Hall, Am a ri llo. Texas. 79 109.

SEL L: Heath HW17 2 m ete r 10 watt o utput t rans­
ceive r factory a ligned a nd factor y insta lled Mod i f i ·
cation No.1 w ith m anuals and t wo c rysta ls. $80 .00.
express collec t . G. Co untryma n, W4JA, 75 E. Bay
St re et , Charlest on, S.C. 2940 1.

SELL: SX·71 $8 5; DX60A $65 spare tubes 3 xtals at
nov ice band both $140.00 . M .O. / cert ified check u
ship. WA2HNX, Sut er, 3 18 So. Good m an Street,
Rochester. N.Y. 14607.

WANT ED : Galaxy linear- also KW M atchbo x- must be
in A· l cond it ion. WA9TLO, Joe O rnatowsk i, 13 N .
Grace. North Aurora, Ill. 60542.

COMPLETE se t o f Popu lar Etecct rcnics, f i rst issue
t h roug h Nov. 19 68. $3 5.00. You pay postage. Pau l L
Wenger, 5113 Cavedo La ne. Richmo nd, Va. 2323 1.
SWAP- KW power t ransfo rm ers- offers? WA 6HYB,
624 First Ave.• Ch ula Vista, Cali f . 9 2010.

TRADE: HX·50 fo r com m erc ia l t ype l inear amp li fi er .
All letters answered . Les Tu rner, W7 BKG. 22 13 Sun.
la nd Ave., Las Vegas, Nev ad a. 89 106.

c

FOR SALE: Drake 2NT excellent co ndo $85. NC-3oo v .
good $ 12 5. NC-12 1 V. good $300. WA3JYI. 209 Men.
dell Place, New Castle, Del. 19 720.

SELL: New g uaranteed. 4·1000A-$40, VCS 400 v ac­
uum v ariable w / t u rn head-$30, H /P 560A digita l
p r in ters, $1 00, cou nt er units·$35_ Stam p brings list .
!WA4RGL

'H EATH HR 10 w / Il: ta l car ib p ro wired a nd i• • - n e x •

physica 1/ elec t ri ca l co nd it ion. Barga in at $58. WAl -
H U H, 10 Woodbridge Rd ., Wellesley. Mass. 021 81.

FOR SALE: B rand new, never used TR4 wit h wa rran ty
a,d $475.00. also HX20 a nd HR20 wit h H P20 A.C.
ower sup ply. l ike new. $175.00_ D. Sisson. W8 B KL,

1734 Smyers Dr.. Benton Ha rbor, M ich . 49022.

SELL Pr inted ci rcuit boards wit h 10 o r more t ra ns.
isto rs, 35 o r more diodes, 15 o r more re sistors, and
5 or m ore capacitors 75e. K8VEX, 124 E. Sycam ore
Istreet , Wayland. M ich ig an. 49348.

IKEEP your eq uipment in top shape w ith t h is Mea-
urem ents Model 82 signal genera to r. 29 Hz t o 50
~Hz . 0·50 v olts audio. •1 mtcrcvl tt t o 1.0 vo lt RF.
Cost $89 5.00 new, best offer over $225.00 . ta kes i t .
II="red L. Wood, Box 337, RRl, Milan, II I. 6 1264.

~ELL MARAUDER HX·I0 $1 35., Henry Rad io K2 li near
425. Swan 400 transce iver $27 5.• Swan 406B VFO
60.. Sw ant enna $20.. DC power supp ly $65. All
quipment clean, excel lent condit ion with manuals .
~h i p p repa id Cont inental US upo n receip t o f money

rder o r ce rti fied chec k. R. Santosuosso, 1302 Alta
Uist a D rive, Vista , Californ ia . 92083 .

'HOSS TRADER ED MOORY" says i f you don't buy
our Ham gear f rom him. you m ight pay t oo m uch!
hop a rou nd for you r best price and t hen call the

'HOSS" before you buy! N EW EQUIPMENT: Fact ory
arran ty : Swa n 3 50·C, $3 .29 .00' Early Mod el Swan

OOC. $399 .00 : N ational VX-501 VFO, $11 9.99 : Dem o
FTDX·400 , $4 89 .00: No reasonable offe r wi ll be re o
used on New Galaxy GT·550 and pow er su pply- Try
e! NEW ROHN 50 ft . Fo ld over Tower p rep aid ,

188 .00 : New M osley Classic 33 and Demo Ham -M
otoe $209 .00. USED EQUI PMENT: HQ.1 70A. $179 .00 :

J rake 2-A, $139 .00, "M INT" 75A -4, $339.00. TR-4.
439 .00: T4.X B. $359 .00: R4-B, $349 .00: Ham ·M Roto r,
88.00: Hallic ra fters SX-1l7, HT-44, & su pp ly, $339 .00:
wan Cygnet . $369 .00: Ga la xy GT· 550 , $369 .00: " ED
OORY WHOLESA L E RAD IO CO. BOX 506 DEWITT,
RKAN SAS 72042 Phone (SOl) 946-2820 .

EORI A HAM FEST- Sept em ber I S- Peo ria, Illinois.
ame place as last yea r. For detai ls, see announce-
ent s, Sept . issue of CQ. Advance re gistration: $ 1.50.

writ e: L F. Lytl e, W9DHE, 41 9 W. St onegat e Road.
eor !a . Illino is. 61614.

OUISVILLE HAM KENVENTION a nd Great Lakes
ivis ion ARRL convent ion at Stouffer 's Inn on 1-65 in
owntown Louisv ille. Kent ucky. The date . • • August 29
nd 30. Forums. exbtb tt s. flea ma rket. contests a nd
anquet. M any surprlzes, featuri ng t he new Signal /
ne CX7. Shop the best selection of new used equip.

r-ent a nd b ring you r surplus for t he flea ma rket .
.1 ake i t a fam ily day at t he KENVENTION . Fo r i n ter-
nat ion wr ite KEN VENTION, 648 South 4th Street ,
o uisville, Kentucky 40202.

OB WANTED: Have second t eleg rap h, M erc hant
aa r tner's Docum ent , ext ra amateur . Wi ll consider
mployment in o r out o f U .S. Rog er A llen, 271 Pet er.
ha m Rd ., Athol , Mass . 0 133 1.

RAKE: R4 & T4X with power supp ly $600.00 . TR4
ith AC·De power su pp ly $500.00. GSB, 20 1 Linear
200 .00. Sa ul Slonim, 272 7 Ocea n Parkw ay, Brooklyn,
.Y. 11 23 5.

ANTED: Used cra nk-up and/or Tiltover Tow er ;n
ood condition . Heavy duty rot or, T ri band 0 ' Due-
and Fiberg lass Quad. State lowest p r ice ;n f irst
t ter. K3J M L. C. A. Ko llar, Sans Sovei, Mobi le HM
T. RO ::l, wnkes-Ba r re . Pa. 17702.
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FOR SALE: 5R·16O A.C. & D.C.• $250. 75S·3 ·C. $ 595. '

FOR SALE: KWS-l , all new tubes, all Collins rnod tftca ,
t tc n s . $69 5. Can ship . WA8HNM. Leon Beyer. 10 W .
35, Holland, M ich . 49423.

H .B. 813 G.G. Linear with self -con ta ined power sup­
ply. Trade for? Bill Clearfield. WAOIMY, 2594 So.
Colo. Blvd .• Denver, Colo.

XMTR's·500W. Complete-AM / CW unit in 6 ft . Relay
rack. Prest ige Item. 20 ft . Tower, sell cheap or trade.
W2CE. G. S. Beck, 8604 55th Rd ., Elmhurst, 1.1.• N .Y.
11373. Tel : 2 12·639-3982.

SELL: National NCX-D Mobile Power supply like new
$55., wt t Is hip, CE 20A VFO & QT1 Exc. $90 . Pa ul S.
Sm ith, WA5FDT, Mena. Ark. 71953.
WANTED: Manufactu ring C:~0C-. ':':;E·~Ie:Cc:'t:::m=n"'-;c"s---"=a=,g::e:-o:::, 1
small that would like to relocate write, H. Sharrard,
438 States Street, Weiser, Id . 73672.

Qsrs- Most issues f rom 19 54 t o 1967 fo r sale. Bill
Bryan , W8LGQ, Lakes ho re Dr., R. 1, Heb ron, Ohio
43025.

MICHIGAN HAMS: Lafayette HA-22 5 rcv r 80·10 mtrs
plus m arine & 48·54 mcs. band. AM·SSB·CW. Good
c~ndx . $65, p ick up. Gene WB8BJX, 305 Hu ron, Bay
City, M ich. 48706.

old ex pert w iring . Stephen G. Haw ley. WA4UAZ. Route
3, Box 476·8, Clarksville, Tenn. 37040.

FOR SALE: Heath tunnel d ipper. H M· I0A. excellent,
$19 .00. Cal En ix, WBEN , 104 1,1z W . Chicago Rd .•

St u rg is. M ich. 49091~.==c::--;:::::=::;:::::.-:-==;::::;-",d
FOR SALE: TR44 CDR rotor. Guaranteed perfect . 100'
new 9 cond o No. 18 cable tnct . $50 .00. W6EU F, 230 1
Canehill , Long Beach, Calif. 90815.-- - - - - --
FOR SAL E: 6 & 2 m eter t ra ns & Rec Clegg Zeus
inte rcepter w ith all bander converter. Ed Wagner.
WA9SZH, 6307 East Gate Rd .• M onona, W is. 53 716.

FOR SALE: Knight R·55 rcvr. $30 . V iking 88RM Q,
stereo tape recorder. $1 50. Both excellen t . Capt.
Tanaka, KH6BTH, 5135 E. Cassino, Fresno, Cal i f.
93727.

F455J-08, $4 5. 75S3, $375. 2K.2, spare 3·4oo-Z, $ 575.
Linear (4·1000), Heath KS-l, $200. James W. Craig,
W1FBG, 29 Sherbourne Av en ue, Portsmouth, N .H.
0380 1.

FOR SALE: Johnson 275 watt Matchbox with couple r
a nd ind icatcr -Eicc 717 keyer-Etectrophystcs key . R. E.
Fritz, Bx. 66, Clifford. N . Oa k. 58016.

WANTED: Antique radio tubes made prior to 19 20 .
S. M . La Dage, 43 1 Oakland Ave., M aple Shade, N .J.
08052.

SEARS EMPLOYEES Net meet Wed . 10 pm. and Fr i.
1I pm. E.D.T. 3910 KC or t herea bouts- K3YQD, Bill
Leggat Net Sec'y.

FOR SALE: Apatche TX·1 . needs minor work, best
offer over $50. Lafayette HA-230, good condo $3 5, o r
best offer. Consider t r ade 10, good osci lloscope.
Glenn Anderso n, 1100 New Jersey Ave., Pine Beach,
N .J. 08741.

COAX RELAYS. 11 5 VAC, tw o at $4 each; f ive 304t h
@ $20 each; three K8DTS, R. A. Leskov ec, 25884
H ig hla nd Rd .• Richm ond Ht s., Oh io 44 143.

SOUTHERN CALI FORNIA AREA: Collins 75Sl, 32S1,
516F2. 31 2B4 . Heath 5 B 200. $1 ,080 . FOB. W6 RET.
B ill Deane, 8831 Sovereign Rd .• Sa n Diego, Calif.
92 123 .
WANT ED: Collins 312 B5 PTO console; t rade new
unpacked Skyl ine four element fiberglass Quad and
d ifference ;n cash. George Clark, MO. 1741 La
Coronill a Dr., Santa Barbara, Calif. 93105.

FOR SALE: Ha llic ra ft ers HT32A. Jo hnson 'thun der-
bo lt l inea r . Collins 7 5A4 receiver. M in t condx. $750.
W3HQO, 8005 Palmetto Ave., Phila . Pa . 19 111.

WANTED: Good Vibrokeyer. Sacri f ice perfect Heath-
k it GR-54 general coverage receiver $85.00. Two yrs.

SELL: sx.t t , perfect. w i t h manual. $140. T h·4 ,
rotator. guyed 55 ft . crank-up tow er : p ick up f or $1 65.
G. Rog et, 300 La Vid a Dr ive, Lod i, Ca lif. 9 5240 .

RTTY INFORMATION for t he Am ateu r int eres ted in
RTTY. F. DeMotte. P.O. Bo x 6047, Daytona Beach,
Flo r ida 3 2022 .

QST M ag az ines 1960 th rough 19 66 and CQ m aga­
zines 19 61 through 1966 all at 35~ per cop y- w ill
sell by yea rs only. L. Covey. KIJAR. 238 Jenness St .•
Lynn, M ass. 01 904 o r call 74 5-54 64 or 592·1657.

SELl: Q .S.T., C.Q., 73 , any amount. Send require­
ments and offer. E. Guimares. WAIBFD, 17 West End
Av en ue, M iddleboro, M ass. 02346.

RTTY IN FORMATION for the Amateur interested in
RTTY. F. DeMotte, P.O. Box 6047, Daytona Beach,
Florida 3 2022.

ATV: Want gea r books in good shape. Dealers please
send flyers . WAOWDX, 7449 West Shore Dr .• Edina,
M in n. 55435.

CANADIANS: Complete amateur equipment serv ice,
f u ll y equ ipped. Gov't l ic'd t ec hnic ian. VE6TW, Bob
Frensen, Box 197m Sherwood Pa rk, A lberta.
FOR SALE: Honest value new heavy duty:'...:p:':o;-w;-e;-,;-:-s"u~p­
ply factory carton regulated 300 V 180 MA + 6.3 VAC
at 10 Amps $20.00. Prepa id. W5HW. 226 Blake Mid·
west City, Oklahoma. 73130.
FOR SALE: Mosley MA-3 Mi":oLb";r"e- A· =nt"eC:nC:nC:a-""'2"0·.1""'5"-1=0.
Master HD stainless Spring Base, Uncut 75M coi l.
All $25. E. L. White, Jr.• Box 582, Waynesboro. Va.
22980 .

WANTED: SR-4oo. HA·20 VFO, and PS-500 AC power
supply. Must be in good cond ition. WB4KQV. 805
Burton St ree t, Rocky Mount. N .C. 2780 1.

FOR SALE: HT 3 7 100 watts HT 41 1000~bo=';-h~$:::3:::75:-.
Heath S8 300 rcvr. $175. W2FEI, 516-295-54 11.

FOR SAL E: Hallicrafters SX·130 with speaker R·50
and Knight Kit Xta l Calibra tor. M int Cndx. Fi rst M .O.
fo r $140.00 takes i t . SA Rahn, WN9ANQ. 1511 East
Ma in . Little Chute, Wis. 54 140.
WANT ED : 6 meter Hom e Brew xrntr 100 wa tt out p ut .
M ust be com pact , perfect condi tion. VFO and reason­
able. T .O. Eas ley, 3480 Rosewood Ave.• Los Angeles,
Calif. 90066.

FOR SALE: 100 Khz Crystal. Never used. $4.00. Must
sell. Writ e for deta ils. WB8BEG, 24126 Martha Wash.
ington Sfld., Mich . 48075.

TRADE OR SELL -Hallicrafters 6 and 2 mtrs. Trans­
ceiver . burtt -In power supply, good condit ion. Model
SR·34AC. H enry Wroblewsk i. 3747 S. Harvey Ave.,
Be rwyn, III . 60402.

WILL BUY WDll o r WDI 2 tubes, early CW helix, hot
wire ammeter o r what have you. W6AKM, 1289 Glen
Eyrie Ave., San Jose, Calif. 95125.

H~LLICRAFTERS S-120 genera l coverage receiver,
with manual, excellen t condx. $4 5.00_Richard Beat ie,
WA4ZYU, 1904 11th Ave., Tampa, Fla. 3361 2.

SELL: Heath H X.20 SSB xmtr & HP-20 pwr supply,
w ith instr. manual, $1 35. J. D. Cox. 3 543 W. Hazel­
w ood , Phoenix, A r iz. 850 19 .

SELL 2 KVA 115 volt Ad just-A-Volt variac with built-In
voltm eter, new condition $15; Ro bert Ireland, Pleas.
ant Valley, N .Y. 12569.
HW.12. never used. P::;e::;rf:::ec='·. 'T"'''a-:;de~l=o,'H"'W" ."2"2-. LH"'W" ·"3"2
or what have you. W4YOK. 207 S . Alves Street,
Henderson, Ky. 42420.
FOR- SAL E: SR-42A 2''-::m",C:,--':',C:aC:nC:s''c''e'';Y::eC:,--=e''x=ec=.--=s'hape
$11 5, new HW-loo with pwr. supply $300. st xer $10 ,
also 2 mtr FM, WA5SFA, 1800 College, Jonesboro.

A<k.~·""rnC-'-="-==-=::ii:::--'::;C:::-:==:;::-=:;::=C-=-""'­WANTED: Ant ique rad io tubes made prior to 1923,
also sp heri a l De sorest Aud ion with candelabra screw
base. W9LGH, 610 Monroe Av e.• Rive r Forest, Ill.
60305.
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FOR SALE: Rang er and Courier Amp. Both excel. and
with manuals. R. Schweizer. W B2 PFC, 24().270 145th
Ave.• Rosedale. LI .. N .Y.

$X 122 with xtal cal ibrator $140. WAOT EG, R. R. 23 ,
Box 234. Kansas City, Mo .

WANTED: Collins S line and KWM·2 for best rea ­
sonable cash p rice. State condition SN fi rst letter.
LYNCH. 4741 Belwood Green, Arbut us , Md . 2 1227.

F. Y . TRANSCEIVER 12 /W PYE on 146.94 MC, W I
control. spkr.. ma nual $50. BC·221 Freq . m eter
w / book $3 5. W . J . Davis. 4434 Josie Ave.• Lakewood,
Ca lif . 90713.

FOR SALE: CQ Vol I No. 1 to date QST Jan. 1924 to
date. m ake offer. O. J . Sulliva n. 9607 4th Ave.,
tngtewood, Ca l if . 90305.

R II Y 28 ASR & KSR cabinet trade for 28 g ea r s hifts.
ASR TO or Reperf base. KOSHK, D.C. H arr ington,
1620 Ga rdenia Ave., N .E., M innea pol is. M in n. 554 21.- - -
WANIW: Collins 399C external P.T.O. SELL: Collins
MP-l m obile power su pp ly and 35 10 -2 m obile m ount .
Mike Ludkiewicz , 143 Richm o nd Road . Ludlow, Mass .
01056.

FOR SALE: Collins 75S3B S IN 15885. 3253 S I N
13 596. 5 16F2 PS. Johnson 2 50W Match box. $ 10 50 .
O. Pa lm q uist. P.O. Box 505. Ba rstow. Calif. 923 11.

HALUCRAfTER HA2 t ransv. w. power. Ex. cond o$1 30.
Joost Koen ig. WB6GXT. 5143 Elsinore, Orange. Calif .
9 2667.

TRADE: Have complete radio control system and
very good fo rty m eter receiver. W ill t ra d e either or
both for walk ie-t alk ie o ne to f ive watts or cash.
Ca l"@y Coggins. 7125 Hunters Branch Drive. Atlanta,
Georgia 30328 .

FOR SALE: Johnson 250·39 T·R switc h. New, never
bee-n used-$20. R_ C. Kaefer. WN2EWC, Box 24.
Ccwtesvute. N .Y. 140 37.

SALE.: V.F.O . Heathkit HO-I 0 B. new. $25.00. Crystals
for 75S1 , as f rom factory inc l. l OOkc. upper-tower s b.
$20.00.. c1am p-on am m eter for Trip lett 310 VOM.
new. $6.00 + postage. K6AEZ. 150 Geneive Street.
Camarillo. Californ ia 930 10 .

TUBES. New. unused. RK 38, 4032. 866. 1806. 3 E29.
829. Send stam p for ba rgain p rices. K4PNY. 4103
N .W. 15th Street , GaineSVille, Fla . 32601.

FOR SALE: Swan 175 $90 .00. Hustler M O-2 M ast
RM-75 Resonator $ 15.00. Honeywell W612 B DC sup .
ply $25.00. K8EKG. 1020 4th Street. SW, M assillo n.
Ohio 44 646.

WAN I ED: Old battery operated radios of the ear ly
1920·s. Need not be i n w o rking co ndit ion . Al so want
earty wrretess gear. O. T . Mc Kenzie. 1200 W. Eucl id.
Indianola. Iowa, 50125.

FOR SALE: Colfins 51J4 w ith 1,3 .6 kc m echanica l
filters. excellent cond ition w it h cabinet . $625. FOB.
W7QCN /O. 1610 Shast a Drive. Colorado Sp rin gs.
Colo. 80910.

SWAP Ea r ly HRO. P.S . plus cash fo r Lafayette HA144
2 m eter transcewer W2NX. 29 ·29 213 Street , Bayside.
N .Y. 11360.

FOR SALE: Facto ry Eico 7 53. 751. Has been com­
pletely st ab il ized and rew orked. Will take fi rst offer .
$180. You p ay ship ping. WA5PPF. Box 5025, Abil ene,
Tex~. 79605.

SELL OR SWAP: Lafayette HE30 5 ba nd rece iver. $50
or what have you to swap? J . Wasiew icz. 229 Sarles
La.• Pleasantville. N .Y. 10570 .

SAl£ OR TRADE: Like new 28 KSR Auto CR·LF wit h
or w ithout 3 speed sh ift WAOKLC, 315 E. 20. Grand
Island N .B.

FOR SALE: Ranger I. $75. SASE for l ist o f basem ent.
cleaning su rp lus. AI Brogdon. K3KMO, RD I , Box
390A. State Colleg e. Pa . 1680 1.

WANT ED : T. R. Sw itch. o utdoor baluns. mobi le rig &
HT33 B. Sta te t erm s & ccndx. J . L. Dav is . 904 Haws
Ave., Norristown, Pa . 1940 1.

OM EGA DA KEYER w / p .s . l ike new , $50 .00 . p .p.
Al bert H ale. WA7ERA. Route 2, Boise, Id aho 83702.

FOR SALE: Heath DX60B, HRI 0 B, AM 2 S·MTR, M an­
uals . m int c o ndx, s hipped $175. Jay Gard ella, 120
Oaktree. No . Kingstown. R.1. 0 28 52.

FOR SALE: Collins 32 S3 and 7 5~S=-3::-:b-O-:''"h-$'''7=:5::0=-.0'''0::-.
W2V l. M . R. Gutman. 491 Rebecca Lane, Oceanside,

N .Y. Phone RO 4.0309:::.-::-=-= =-= -=_ -=_ --=-=,­
FOR SALE: Magazines. CQ·QST. PF Repo rt er , Rad io
News a nd IRE Proceed ings . 20 years of CQ a nd QST.
Pic kup or postag e. Best offer S.A .S .E. fo r li st . G. B.
M art i n. Box 11 1. Campbell Hall . N .Y . 1091 6.

HORN ET ANTENNA TB-I 000·4f~a l-e very-,-e-as-o- n-.
able. Locals on ly. WA6ZCQ, Ph . 213·663-158 1.'---__

SELL: Heath HX20 . HP20 & m an . $ 150 . Am eco TX 6
& 2 $75. Elmac AF67 $3 5. Not mobiles . M. Pi eper,
W9CSV, 26350 W. Ed ison Rd .• So . Bend. Ind . 46628.

- -
TRAD E/ SELL M il. m ode l Bird wattmeter $75; few
new meters fo r No. 43 system $1 5; Component s, list
SASE. W4API . 1420 S. Randolph Street , Arl ington,
Va. 22204" . _

SELL: GR Freq . monito r 1175B new co nd o W / cab les
$1 20 . Trad e on HQ1 80. HQ1 4 5. AR88, CR9!.
WA3BNB. R. Snider . RD No. 2, Lew istown, Pa . 11044.

SELL: Co m pact Mo r row Fa lcon 10·80 + broadcast
receiver w ith matching AC s upp ly and sp k r. $60.
W60JZ, 3748 Flo resta Way , l.A., Ca li f . 900 43 .

.- --:;'::-­
FOR SALE: Heath 10-21 scope, excellent co nd it ion .
Extras! $37.50. M oney o rde r only. W illiam Ka r l, 24
Mill St reet, Cooperstown, N .Y. 13326 .

WANTED : Will pay $1.50 a p iece fo r old QST binders .
Bro. Ge ra ld Malseed, Calvert Hall College, Tow son,
Md. 21204 .

FOR SALE: ART-13 3 power sup plies less SB ada pte r.
Used ARMARS. Best o f fer . Pickup only. KIGKA. John
Weiland. 35 Haywa rd Ave.• l exington, M a, 02173 .--
NC 12 5 Rcvr w / speaker. $75. I N Millen scope wi
power sup p ly. $20 . Both Al & FOB. K2UQQ, 7
Racoon Dr.• Hazlet. N .J. 07730.

H ELLO FEL LOW HAMS! My t hree yea rs in Vietnam
a re now com plete. Tha nk you fo r you r p rayers a nd
good wishes. Look on 20 & 40 traffic nets (s td e­
band s) . Jer ry Mu rph y. K8YUW.
FOR SALE: B & W 5100;..::.a" n"d:,...."5"'I "S:;B-=c-o-m-b:-:-;n-a-:' '";o-n.
Heath Tower. Lafa yette HE45B. WA 5CMC. 2309 But.
lington. W ich it a Fall s. Tex. 763 01.c._,....._,.....~,.....,....._ _

N EED : Apr il 191 6 QST t o comp lete f i le. A . R. Ma rcy.
W4ID. 4 61 3 rd Av e., Sea Park, Eau Gallie, Fla .
3293 5.

WORK ED W5TIA /4 Jenkins Cou ntry. Ga .? An act iv ity
of t he Geo rgia So ut hern Area A.R.C. Qsl v ia cl ub

sec reta ry. W4 DQ:D:.:.~,.....c-o,.....=,....._...,.....,..,.....,.....==,.....,,--­
HALL SX.140 . HT·40 HA·5VFO Heath AM·2 SW R. M int
condx. $14 5. W ilson E. Brewster, Mass . 026::.:4~0". _

TI50-$30.oo, exce llent co nd x., ART1 3 & Rugg ed pwr
supp ly- $50.00 or t rade for TX62, ART 13 pick up
o r delivery only. WA3JRY. Bob H uffma n . RD No . I ,
Dill sburg. Pa . 1701 9.

WANTED: M anual on Ka hn Research l abo rat ories,
Inc. Model RSSB·59·1A SS B receiver, Bob G. M ah ren,
holz, K4QQK, 307 Old Fort. Tull a homa, Tenn. 37388.

FOR SALE: Cliff·Dweller, 40 & 80 M with All iance
Rot ato r. coax ca ble and rotator ca ble. $100.00.
W8EFW, 1340 Ford Rd .• Lyndhurst. Ohio 441 24.

. - -
FOR SAL E: Lafayette 4 5B, 6 meter transceiver $60.
Hautcrafters HA·5 UFO, Sett-pcwere d, full 80 t h ru 2
meter coverage. $4 5.00. Both very good co ndition .
K, N . Massie. 115 Woodlawn Dr.• Ironton, Ohio. 4 5638.
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NOTICE: If UR interested in w i re less history, join
the wireless Pioneers, a non-profit o rgan ization. P.O.
Box 530. Sa nta Clara . Calif. Say Ed M ar ri ne r. W6BLZ.
Se nt U.

MITE KSR $500 . Unim at $85. Mon itorad io M -160 $75.
Bolex P·4. Reg 8 zoom $85. Perera . K2DCY, 410
Riv ers ide Drive . N .Y.C. 10025.

COLLIN S 75A4 mectt . Filter F4 55 J60 best o f fer. All
replies answered . W2ASI. 15 Kensington Oval, New
Rochelle. N.Y. 1080 5.

ELM AC A·54H t ransm itte r $28 .50 . SW R meter $8.50.
nuv tsto rs $ 1.15. sockets . .15t , 90w. tra nsistors $1 .25.
cast heat sinks $ .75. other parts. Send SASE for list .
J . Boer. 449 Hill Street. Boonton . N .J. 07005.

FOR SAL E: OX 60 Vy gud $ 50.00 Mosley Vert ical
RV·4 comp lete wit h Roof Mount ing $20.00 T hree
brand new 12J B6 f i nal s for T R3 $2.50 each Eico
Gr id Dip M et er $20.00. Ca ll 212·TW 1·371 4 o r write
W B2NDS, 16 Fane Court. Brook lyn. N .Y. 11229 .

WANTED: Dauco OR-30 o r DR 50 receive r, t ransls­
t o r ized t ransmitter. SE LL: 75 A 2 w /Prod Det. Cal.
Spkr, $1 9 5. WA3 BGN . 6117 Smithf ie ld Street. Ha r r is.
b u rg . Pa . 1711 2.

WANTED: El ect ric train, st anda rd ga uge. 2 %" wide
t rack or la rger i n t r ade for ham equipment or pa rts.
Se nd QSL wi t h ma ke and model f or re ply-will con­
sider pu rchase. H. C. Deacon. 872 Sa nta Rita Ave.•
Los Altos . Ca l i f .

INFINITY TRANSMITTER, phone patc h & other su r­
v eill ance p la ns $4 .20 . 12 VDC /120 VAC 150 W. tra n­
sistor inverte r $14. G. Denman. Rt3, Box 164, Grape­
land . Texas 75844.

SELL OR SWAP: Mo hawk recv $100-Polaroid # 250
$80 PH 600A·35 . Want KWS1 Chas. Barker, Bloom­
f 'el d 52537. Ph . 5 15.459.3800". ~~=~_~~~
FOR SALE: Collins 62S-1. KWM·2. SE LL OR TRAD E:
RTTY CV·89A / U RA converter; Mod el 19 & T.D.• TDA·2
d ist ort ion An alize r; TS·2B /TG Test set . LM Freq
meter; TS-323 / U R f req . m ete r. Gonset G·150: RCA
12v . 60 wat t CMV·3El. Low band . Cryst atled o n
52 .525 MHz: G.E. Pre-Prog . Type ES-12.A . 12v. 60
w att High Band. Crysta lled o n 146.94 MHz. K5 RTI.
130 1 Clea rfie ld Drive. Austin.--.!exa_s_. 78758._ _ ~

COLLEGE BOUND: EICO 7 20 $40. EIC O 730 $30.
SX-99 (as-is) $50. Misc. Magazines CQ. QST. 73's
Oct . 1960 on. 50t at except certai n ra re issues. R.
Hatd ak. WA3JDT. 4 Hom er Street. Greenville. Pa.
16 125.

COLLINS R-388 $375.00 . Hy·Gain Hy -Tower v ertical
80 thro ugh 10 - $75.00. Much more. st am p fo r list .
WANT: Wat ers Codax x eyer. J . Shank. 21 Te r race
Lane. Elizabethtown. Pa . 17022 .
JAC KSONVI LLE-AREA-AmateurRO::a"d"'o::<C"I7:u"'b-;H" a::m= f::e::Osl
J u ly 6. 19 69 . 4-H bui lding. Mo rg an Co . Fa irg round.
Jacksonvill e. III .
H eath HW22:~4;'0'-m-e7Ie-'~S~S~B~I''''a'''n''s''c::e7,y'''e'''''''FB''""c'''0''n'''d7'::1I"0-=-n .
$70. Hustler Mobi le a ntenna m ount plus 20 a nd 40
meter reso nat ors . $1 5. Art Johnson. K2POA. 29
Boone Street. Bethpage. New York 117 14. Phone:
5 16·931·3374.
·;ELL: HealthPawnee 2 m ete r TX·RX. 1-177 tube
t este r. Ha m -M rotato r, Homebrew KW pp 8 13 f ina l
W2RUZ. 33·45 172 St reet. Flushing . New Yo rk 11358.

SELL: H all ic rafte rs HT·37 t ransm itter-$200. Ham­
m a rlund H Q.11 0 with sp kr . $ 1?9 . Both in excellent
condi tion. Lee H agan. K40ZQ. 93 12 Habers ha m Dr ive.
Lou isv i lle. Ky. 40222.
SALE: 41000A w /sckt. chmy $7 5. TS·1 86 /4 $275. T S.
3 23 /4 $200 . CU·57 / U RA $1 00 . ME·30 /u $40. B. Neil .
son. 3226 Lo uisville Rd ., Augusta . Ga. 30906.

WilL SWAP English ha m mags. o r sta m ps for
"QST's" pre-Apri l 1922. " Rad io" July 193 5. " R/9 "
No's 40·49 (19 32·33). A Her r idge. G3IDG. 96 George
Street , Basingstoke, Ha nt s, England .
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FOR SALE: Wheat stone oi led 15/ 32" perfera to r t a pe
for Boehme heads. P. Lem on. 3 154 Stony Point Road.
Sant a Rosa. Cal. 95401.

FOR SALE: National SW3 a nd FB7X. A lso Ha llic ra fters
SX146 never used . Won at SA ROC hamfest. Erv
Rasm ussen . 164 Lowell Street. Red wood City . Oatl­
fornia 94062.

WANTED : Elevat ing base. B-42. a nd o rig ina l cabinet
f or SX·42. also 500 kc xta l fo r BC 22 1. John Wagner,
662 W. Lincoln. Care, M ichiga n 48723 .

WANTED: Ear ly battery rece ive r and w i re less gea r,
need not be in working cond ition. State you r price.
McKenzie . 1200 w euclt d . Ind ia nol a. Iow a 50 125.

BALU N KIT for 500 W. ratios 1:1 o r 4:1 includes
Toro id form and wi re. yo u f urn ish connectors and
m ounting $2.00 P.P. To ro ids. U rbana. Ohio 43078.

ANTIQU E SPEAKER vin tage 1927 fo r use with RCA
Rad io ra 17. Also QST-1 or 2 issues of same per iod .
R. Mendelson. 27 Somerset PI.. M u rray H ill . N. J.
07971.

FOR SALE: New. fac to ry packaged . regulated power
sup plies . 250-300 MOC. 10 5 b ia s a nd 6.3 at 10 amps.
$20.00 prepaid. Con tact W 5HW. 226 Blake Drive.
Midwest City. Oklahoma 73 130.

WANTED: Hallic ra ft ers HA·10 low f req . conv. and HA·
26 VFO. WB4 BSH 1305 Fiske Blvd.• Cocoa. Fla. 32922.

DRAKE R·4A. B rand new. Bought it . checked it o ut
then moved . Warantee card. m a nual. o r ip,i na l ca rto n.
$29 5. cert . c heck pius shipp ing. A . Stad ler, W9KHO,
525 Kinkaid Ct .• Des Pla ines. 11 1. 600 1:.:6::,'= = -:-:=:---,
PLATE XFORMER Stancor. 3600 volts. 2500 WV at
1.7 amps 115·230 primary. For bridge rect ifier. Aprox
11 " x10 " x7 " . 1251 Ibs. Best acceptable offe r . A Stad ­
ler. W9 KHO. 52 5 Kinka id Ct .• Des Pl aines. Ill i no is
60016.

WANTED: Am interested in m int 200V with 160
meters. state d et ai ls. E. F. Er ickson. W2CVW. 13
Robert Ci rcle . So . Am boy. N .J.

WANTED : Surplus ideas fo r "Su rpl us Sidelight; " sell :
4 volumn Test Eq uipment Directo ry. 1500 pages of
mil itary. commerc ia l t est gea r. $5.50 postpaid. a lso
ot he r su rp l us. fax. RTTY st u f f. list free. G. Wh ite.
5716 N. Kings Hig hw ay . Atexanderta, Va . 22303.
H alli crafter s receiverSX l OlA MK 111- excellenti'-:cco::n=-.
dit ion $ 150.00 W2U I 427 Oa kland Av e.• Maple Shade.
N .J . 08052.

FOR SALE: Send SASE for list o f amateu r crysta ls
for sale all ba nds 160 t hru 2 mtrs in ft-243 a lso
many novice frequencies avai lab le. K8UQ. 351 Mower
Road. Pinckney Mich. 48169.
TRADE Nat ionaI NC1- 5i5':,::cC:Y::'':W':'"lhi:'''':0::,''''g::'':n''.''1-=c"."rt::o::n=-=. "n"'d
Heath Cheyenne am xm t r . (bot h with manuals in
as /is co ndx) for HW32A. Would consider sa le as
package o r se para te: make offe r. VE2AUL. 6 140
Shirley. Halifa x. N.S.
WANTED: Inst ruc t io n book for Heath DX100 xmt r . Ed .
Rittenhouse. W3 PVY. 22 6 Fourth St reet, Weat her ly.
Pa. 18255.
N CL-2000 in excellent shape $360.00. Gonset GSB­
20 1 $190 .-WA5DAJ. 4305 Windso r Drive . Garland.

Texas 7504~Oc,. ..-=::::::::0::::';-':::-;;;;:::::<:::::::=-':::::==
-K-E-YB-O- A- RD- Answ er·Back for identification fo r model
15.1 200 . Send for Teletype free cata log . Atlantic
Surpl us Sa les. 300 7th Street, B rookl yn. N .Y. 11 215.-_. - - - - - - - -
FOR SALE: Heat h GR·54 SW L receiver. Ony 2 m onths
old. Prof. alligned. $70 . p pd. Dave Na etz. Rt . 5. Box
237. Aust in. Minn. 559 12.
T-A-P-ETONE SKYSWEEP 34"5"6" m=I::':-. -='::c7:y::, .-=c::o::n7:y-.' $"75.•
Mat ch ing xc-144 2 mtr. conv. $25. Ted Craven.
W6CVQ. 84 1 Seve ly Drive. Mtn . View. Ca . 94040 .

WANTED: Copy of " Rad io Rem in iscences: A Ha lf Ce n,
t u ry" by Or. Tay lo r . M . Ga uthier. 10425 Sa n Jose
Ave.• South Gate, Ca . 90280.
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SWAP FPRl Convers ion kit. convert TA33 beam to
incl ude 40 meters-Gud condx. WA6HYB. 624 First
Ave ., Chu la Vista , Calif. 9 2010.

S8·34 in exce lle n t cond ition wit h Mic , man ual p re ­
paid for $225.00-also s e ll Gafaxy AC s up ply VOX,
a nd calib rator. Len Malone . 4305 Windsor Dr ., Gar­
la nd. Texas 75040.

SIERRA HAMFEST Bowe rs Mansion August 23. 19 69
bring t he children, fenced pla yg round and s wim mi ng
area . QSP, QSL for detai ls NARA. BOl( 2534. Reno,
Neveda .

:;--;c;-;-77:-----:-::::--:::-:==-=--;:--:-:-=_:

112 Ne w Control xfm rs 3 windings 230 ·230- 115V. 60
50VA. Net a t $9.40 ea. Sell a ll o r p art a t $1. 50 ea .
D. Pla t si s , WA 6DBR. 2 161 Menze l Place , Santa Clara .
Cali f. 95050.

HAVE CABLES FOR TCS; Xfmrs m a ny kind s . BC22TT;
Little Giant 20 ·40 m e te r a nte nna: TV Test eqU ipment .
Wha t do yo u needj L. Bas ha m . 73 5 Caves Hwy, Cave
Ju nc t ion . Ore . 9 7523.

-:'-':-'-----:-c::-:-:-=-:,--------,-----,--­
SELL: Swan 3 50 (late m odel ) 117XC supply. 410 VFO,
22· B adaptor, swr. A·l cond ition, w/books . 1st certt.
fied c heck fo r $425. takes a ll . AI Povo l, 3538 Center­
view Ave ., Wa ntag h. N.Y. 11793.
WANTED: Ten ts , ca-m-pi ng gea r-,A"m"p=-.=-x=--=o",-:. -:q"u"'al Hi·Fi
Stereo Tape Equipment. La rge 121 /2·1 6" Cassa­
gerian Telescope. Will buy or swap for e lectron ic
equipment such as listed in our new flyer 969J2­
free . Denson Elect ronic Co rp .• P.O. Box 85, Rockville ,
Conn. 06066.
- - - - -
fOR S ALE: QST 1930 to date a few missing. Also
ha ve CQ. Rad io a nd books . Write you r needs and
ma ke offe r. A. C. Gifford, Un ion Springs. N.Y. 131 60.
" - -- - - _ ._ -
FOR SALE: EICO CW Trans . 720 + VFO 722, $50.
J o hns on Kw match box 250·30 $30.00. Heath UT·1
P.S $1 0 . Exc. condo J . Tryni s ki . 613 So. lst St reet,

FuIto n , N"Y. 13069=':::::0:::::::--= "--:::::::::;:::::::0:::::,:;:
WANTED: Co- ,- re s po nd e nce with ex periment e rs in
sleep learning . M. Hcs hlko, W9CJW. 707 S. J ames ,
Carbondale , III. 62901.
. - - -- - -- - -
FOR SALE: Pa ir NEW Arvin 9 trans istor CB wa lkie
t a lkie s . Chan . 13. Model 97 R59 , $32.50 PP Receipt
m one y o rde r o r trade for Ham gea r. WA4NED, Box
468. Ga inesville. Ga . 30501.
NEED:WD·l1- and WD·1 2 tubes W6AKM-, 1289-Glen
Eyrie, San J os e . Cal if. 95125.
HT.37 and HQ' 170C fo-,-s ale-:-B'''o''t h=-'-;n:"" FB condx . Best
offer takes both. Ro n Cle m e nt. K7MJ X. 125 Norwood.
Shreveport. La . 7110 5.- - - -- - - - -
WA NTED: SB.72, General Rad iotelephone Co . SSB/
AM citize n ba nd rig at real ist ic p rice. good operating
condition, S ta te p rice lst lette r. Bob McGwie r. a ox
565. Grove Hill. Al a . 364 51.
G3 1DG wou ld - like- to- add -h".'-m- "c"all license plates
fro m KH6. Kl7 , KP4 & KZ5 to those al ready on his
shack wa ll. A. He rridge, 96 George Street. Bas tngs­
ton. Hants ., Engla nd .
"BARGAIN- 75·AI~ma::n::u".::,' ,- 1ooxe. c rysta l ca lib ra tor,
pe rfect shape. C.O.D. $1 30. Rafael Estevez. WA4ZZG,
P.O. Box 2442, Hia leah. Fla . 330 12.
- - - - - - ---
EICO 753 needs wo rk but inta ct. $ 50. Vibroplex
champion bug $9 . 80·10 mt r. p resetecto r exclnt condo
$1 0 . write K3FOD. 925 Cole ridge Rd .• Baltimore. Md .
2 1229.
EICO 753 w1751 AC supple . Very s t a ble . $1 65.00
cash . Viking 11 w /VFO best offe r. ART·13 best offer.
J ohns on 250·20 low pass filter. $12. K5ZUV. 911 S.
liberty Ave .• Okm ulgee . Okl ahoma 74447. ,-_-:-::::

WA NTED: Joystick Ant e n na a nd J oym a tch a nd 20
meter h ustler. Als o Eico 752 mobile DC s upply. P.
Ludwig, 600 Hylan Blvd .• S tate n Is la nd. N.Y. 10305.
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BLANK CHASSIS 13x17x4 alum-$3.50; Blank Chassis
llx17x2 s teel-$2.00; Rack Panel 19x14 steel. $3.00.
E. Tischler. 58 Carey Ave .• Wilkes. Barre. Pa. 18702.- - -
S ELL ARRL Handbooks 1937·38 39·41·43-44·45-46·47.
49 ·50·51·55·67-$3.00 each P. P. K4JK. 2804 Broad­
view Drive , Huntsville . Ala . 3 5810.

FOR SALE: like ne w-Viking v a lie
Cn

:-t-:I:-I-:;$"1-:;7::5".OO::;:".-:T=.-=G".
Soukup. WAIAWX. RFD 3, Bob Hill Road. Ridgefield .
Conn . 06877.

FOR SALE: WE 417A. $3.00 Ea, Simps on 230 YOM
w / le ather case. $17.50; Heat h Balun Co il s . $4.50:
Heat h GP-ll 6. 12V PS $6.00-WA2IEU. 72 4th Street.
Woodridge. N.J . 0705.
CAMERA: Retina 3C·-=',-z--=-'.-n-.-w-/=-.-x-p-m",",-.-:5=-.:-"=--=$-:;7"5-:.0"'0
o r s wa p with ham SW rcvr. M. Bee, Box 9 Kingston.
N.J . 08528.

FOR SALE: 7 5A4. sin 4745. im m ac u late co nd ition.
0 .5 and 3 .1 filte rs . S. J . Ch mell . 2943 73 Ave .• Elm­
wood Park. III. 60635.

SELL: S B·200 - $175. TR4·$450. RV3·$50. Gala xy
MKII w/ AC $300. NCL·2000-$400. Wanted Drake or
Ga lu y. K5TGJ, 2817 Lakewood Or.• Ga rland, Texas
75040 .

ZENITH 1938 receiver console 1.8·18mc ($40) Kodak
automati c 35 ca m e ra and flash ($45) s e ll or swap for
ha m e gear. Tom Dornback , 19W1 67 2 1st Place.
Lomba rd , Illino is .

FOR SALE: NC·98 gen. cOV. rcvr just aligned. 100 %
fu nct ion ing 5 50 . Novice xtals $75. All plus posta ge .
WB6ZQQ. 3592 Va le nc ia Hill . Rivers ide. Ca lif. 92507.

SELL: Heat h DX60b . HRI0B. Xtal cal . SWR, II novice
xtats, manua ls. m int condx. Gu a ra nteed . Ship for
$175 or separate. WAIJ FG. 120 Oakt ree, No. Kings_
t own. R.I. 0 2852.

SWAP OR SELL: for $30 unused. clean 725A megne­
tron m ade in Canada. Need sche m a tic a nd operating
manual of Precis ion Ra d iatio n In st ru m e nts , Model
106C. "lucky Strike" Geiger Cou nter. George Ka p ­
s okavad is, 13 Kolokotroni Street. Corfu . Greece.

FOR SALE: Late Seria l Nu mber. Exc. condo Collins
75S3 B 3253 516F2 3 12 B·4 Com p lete 30 % off current
list. WAOGUN. 29 1 So. J a s m ine , Denver. Colo . 80222.

VACUUM CAPACITOR 5.30 mmf. 10.000 Voet J en,
nings, ECS·30. FB for VHF. am p lifie r $1 5.00 prepa id .
G. La y, 109 No . 3 2 Ave ., Ya kima , Wh o 98902.
FORS-ALE: Apa t c he TX.l, needs minor work. best
offer ove r $50. Lafa yette HA·230 good cond x. $35 or
best offer. Conside r t ra de for good osci llos cope .
Glenn Anderson. 1100 Ne w J e rsey Ave .• Pine B$3Ch.
N.J . 08741. ~

G3U) G. a student of early amateu r ra d io . would a p-
•prectate o ffer of a complete set of "Sparj'- Gap

Tim es " . A. Herridge. 96 Geo rge S t reet. Basinestok@.
Ha nts .• England.
·ENGLlSH;":.::m~.,".;;u::':-:'-;:.;;d;;i o"h"I=.t;;o;;'''';.::n:-,;;.;;q;;u";;;,.;;.;-O"'Who·s
Who in Am ateur Radio" (c . 1934) & Calling CQ"
(De Sot o, 1941 ). A. Herridge . G3 10G. 9 6 George St .•
Ba singstoke. Hants .• England.
R390. very good. wit h m anuals . $600 . Will sh ip U.S.
or Al as ka . AI Hers hberge r. Box 280, Sold atna . Alaska
99669.
NEED;E'"O"'''O'''=. ''k=. ''O''C-.·4-=PO= w''.'',:-:. ''U::P::P''1y".' T'"'::."'d=. :-'u H=.:;;,,"I.
crafters SX-II0 Genera l coverage Rece iver. WB4ESE.
Bo )( 2 11, Le wisburg. Tenn. 37091.
TOROiDS 88mhy. 5 / 52.00 postpa i:'d-. 3"'2"K"SR good con­
dit ion. $200. New Clegg 66er 5160. NCX5 & NCXA
$4 00. Drake 2B & 2 BQ $175. B&W 51SB adaptor $50.
f acimi le xcv r. $20. Stamp for list. Va n W2DLT. 302X
Pas s a ic Stri ling. N.J . 07980.
SELl: Heath Apa che $100::'. -:H=T".3'"'7'-'w" /"'G""."I."x"y"'-:cC:oC:m"p"'.
& mike. $225. He ath Moha wk rece fver needs new ,
t ubes $225. All with ma nuals . W8UGD. George East·
m a n, R No. 1. Box 420. Os sinerg , Mich. 49766.
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CORRECTION: Sierra Hamfest, Bowers Mansion will
be held on Saturday 30 August 1969. QSP QSL for
details. NARA, Box 2534, Reno, Nevada .

WANTED: Old Ha ll ic rafters Mode l SX·9 Made In 1936
(not SX·99) J . Y, Wilfong, Rt . 1, Box 334, Newton, N.C.
28658 .

WEST COAST ONLY- 4 el. Tri Band Hornet anten na
for sale. reasonable. WA6ZCQ.

EICO 753 SSB transce iver w /power supp ly $100 .00;
Gonset 6 m tr. 12 v . converter $25. WA31AX, 8802
Church Fie ld Lane. Laurel, Md. 20810 .

Troubled with TX-I?
Read this month's

Q&A Column
on page 78

WANTED: antique transmitting and rece ivi ng tubes
made prior to 1920. W2EZM, 43 1 Oakland Maple
Shade, N.J. 08052.

SELL a lmost new Drake 2 NT xmtr m uch below cost .
Aero. Center ARC. Inc.• Postal Station 18. Okla homa
City, Oklahom a. 73 169 .

FOR SALE: Master Mobile K·73, 500 watt Linear Amp·
lifier. 10-80 meters, $125. WI KWP, M. Sanborn, 128
Davis Ave., Brookline, Mass. 02146.

SELL CENTRONIX, INC., Model ATA·l m ut tl-cha nnet
amplifi er wi th power supply for $50 . Carl C. Drum­
eller, 5824 N.W. 58t h Street. Oklahoma City. Okla ..
731 22.
GENERATOR, Honda·300, used 6 hours l ike new.
120 volt. 115 volt-J z vctt .s vol t . Best of fer over $100 .
R. J. Dowling, WI LPO, 37 Ra ncocos, Warwick, R.1.
02888.

DEAD RANGER AT YOUR QTHl Se ll me that meter
t o keep my Ranger alive. PleaseI WA7IUQ, 4543 N.
30th Ave.• Phoenix. Arizona . 85017.

INTERNATIO.NAL CLUB for d isabled hams solicits
you r used postage stamps for fund s. All countries &
any quantity . A. Herridge. G3 1DG, 96 Geo rge St reet .
Ba s ingstoke. Hants. England.

"WON ONE, ALREADY HAD ONE, sell one new Gonset
GSB·201 Mark II I Linear. 2000 PEP. $275. cash.
La r ry Hook, 11921 E. Lst Street, Tulsa, Ok ra.

SCHOOL COSTS are rising. Willy accept any reason­
able offer. Hallicrafters SR·160 triba nd t ransceiver .
Tom Frenaye. 617 Purdue, Claremont , Calif . 9 1711.

FOR SALE: Hustler 4·BTV fou r band t rap vert ical
near new. WA6DET, 27031 Gray lake Rd., Pa los Verdes,
Calif. 90274.

SWAN POWER SUPPLY new m odel 14, 117 delivered
$120.00 . with gua ra nt ee ca rds. W4AlG, M. Johnston,
2625 Universit y Blvd. Tu scal oosa. Ala . 3540 1.

FOR SAL E: Globe Chief 90A·$20; Knight T·1 50 ·$55;
Novice Xta ls 3701, 37 11, 3714, 3716, 3 735, 7059,
71 55·$1.25 each . WOJCK Box 323, New Underwood,
5 .0 . 57761.
HEATH KITS HW3 2, HP13, DX40 , VF.l; Hustler 20m.
ca r tape player w it h t apes. FM st ereo car radio .
Dick Kesler, K9RTU , R4 Olney, II I. 62450 .

DRAKE TR3· RV3 -AC3 $420. Need 4·1000A. Ray Clark.
126 Siosson Ave., 5 .1., N .Y. 1031 4.

SALE: Collins 75S3 S/N· 13526. like new. $390 or
best offer. Dan Llebreht , WA2CRD. 39 50 Bl ackstone.
Bron x, N.Y. 10471.

WANTED: Mite TTY equipment for amateur use. E. A.
Wille . KH6EVX /W9EKU, Page Comm. Engrs . c /o
Adv. Tm. # 18, APO SF 96258.

FOR SALE OR TRADE: CE·20a Utic a 650·A VFO BC·
639 WAOKlC, 315 E. 20 Grand Isl and, Nebr.

DIGI·KEY as adverti sed In QST $ 11.00. PP, W3MSN.
5400 Boulder, Oxon Hill . Md. 20021.

CLOCK

WANTED: TG 34A keyer w ith t apes o r tn structograph.
Swan 14·117 D.C. power s upp ly (fo r 3 50) Cassette
recorder with AM /FM or just FM HAM·M Rotator &
Control. Please quote lowest price . H.F. Cushi ng.
WB 6CQG. 5224 Bobbie Ave., San Jose, Calif. 95130.

TRADE: 6 and 2 SR·34AC Haltlcratters transcelve r-c
good working o rder . Henry Wroblewski , WA9AAQ,
3747 S. Harvey Ave., Berwyn, III. 60402.

FOR SALE: HyGain 6 mtr; 6 element beam with AR22
rotor·wire-$39 .95. Good cond ition. Geffner, 48 Park
Av en ue East, Merrick. L. I., N . Y.

WANTED: Old style CDR AR22 rotor. Will pay $15.00.
You ship . Write before shipping. Judson Snyder , K2·
CBA, Babcock Lake Road, Pete rsbu rg, N.Y. 12138 .

SELL: DX·60A, HG·I0 VFO. SASE for price and details
L. B. Cebik, W4 RNL, 245 Morning View Drive, Athens,
Georgia . 3060 1.

FOR SALE: Mobile mts & DC supply for SR·400, list
$249 sell $120, same for SR·1 50 list $149 sell $65.
Nat. NC·198 with 100kc calib. q.mun and fie ld effects
pre-amp . spkr $90. W9JN I, 330 N. Buffalo Street.
Warsaw. Ind . 46580.

EICO 722 VFO FOR SALE: Factory wired used very
litt le; li ke new, $32.00. Registered c heck or m oney
order . I 'll pay shipping. W18 Cartwright, WA8PZJ ,
Chilli cothe, Ohio. 45601.

ANTIQUE TUBE 226 or 326 wit h good filament. Prefer
light bulb shap ed glass . Need 3 f or Antique rad io.
R. Mendelson, 27 Som m erset Place. Murray Hili , N .J.

FOR SALE: KWM·2 # 15750 516F·2 (bot h latest series),
$895. 75S3B #16895, $475; 399C·l VFO. $165, Com­
del CSP·11 (new) $9 5. J ames Craig, W1 FBG, 29
Sherbourne Ave., Portsmouth. N.H . 03801.

WANTED: Swan 405X Mars VFO and 22 adapter.
Have BL22 1T, EICO Signal Generator, Sweep Sene­
rator, Multimeters, tubes, etc . or what do. y ou want7
Basham, W7TCT, Cave Junction, Ore. 97523.

TIre NEW

TYMETER
c

"Time at a Glance"
Mad e in U.S.A.
#100.24HV.

Walnut or ebony pla.­
tic ca.e. H4", W72/4",
04". 3 lb •• 110V 60
cy. A,C. Guarantud
1 year.

Made in U .S.A.

108 • CO • August, 1969 See page 110 for New Reader Service



-
•--- -

••

THE GALAXY GT-55D

TRANSCEIVER
".QUINCY CO V I ItA G I, CrystG ls s.. pplied fa, 3 .5 ·4.0. 7.0-7.5,
14.Q.1A.5, 2 1.0-21.5. 2'.0-29.0 mH, . OptionGI clY"als may b. in ­
"Glled fa, Glh.r 10 mel., co....o g • . A solid ·IIGt. VfO ope.atn.
witho.. t swikhinlil , in t+.. 'GIIg. of 5 .0·5.5 ",H, Gt aU tim••. Do..bl.
••g .. lolion Gnd I.mp.'o'u'. comp.IIlOtioll ma.... th is VfO • .llfr.m.ly
IIGble, ...n iII..minGt.d d ial with 0 ..... 12 inch•• of lill.a' bGlldlpr.ad .
PrimGty diol calib,Gtioll mo'''' of 5 kH, . Smoo,h ....ni.r diGI P'O'
..id.s 72:1 .....IIi., t.. ning 10••GS. of op••otion.

lACK PANIL CONTROLS, 8 ias ...d j..st . "S" m.'.' I.ro.

lACK PANIL J ACKS, "'nl.nna • CW f ilt., It+.••• jGc"') • m •
bte,nG I VFO (Pow••' • bl••nol Vf O Cllf in) • "'LC (In p.. t) • EXT.
(f a . Lin_, k.y'ng) • M;c'ophon. • Pow., PI..g I" om ....C·-oo 0'

GIOOOOC) • K.y If o, CW oJWrotion ) • Spea".'.

SIDI ACC ISS CONTROLS, VOX Goi... VOX Ho ld Ti_ ...... ' i VOX.

'RAHIMI"IRI 5SO wotn PEP-sse, 360 wo~ Cw oManuollr.eying
for sse/cwoor VOX op"rotion .ith occesloOry ' " tfa U. d . ...1100. b.eok.
in CW with occeuory VOX jn,fg ll. d . Built_in aud io , ide-tone lor CW
monito.ing through speak., 0' headphone,. S.lec:libl. ,id.bond
.ithoul 2 I. Hr jump when changing sid.bond,. Shift.d cemi., CW
to pt....nt " le Cl p .frog g ing" with onother honKe;..ef. Siabl., - "'.50 8
(eH.i., luppreuion . Unwont.d .id.bond lupprened o".r - .5 .5 08.
Sharp, 2.1 "HI filt.r with be"_' than 1.8:1 Ihgpe teetee. ALe e!r­
cuitry o ..to ....oli(oll)' reduc•• 'iilain 1....1 to p'....nt " fIGf.t Gp p ill g ."
High imp . d Gnce mic'opholl. ci,cu it (u•• - 50/60 08 microphones)
wi,h PTI con~ol ci,cu i,. Aud io lI.spo"s. @ - 6 0 8 poillts app,o. i.
mgl.ly 300 Gnd 2-00 H, . "'d juIIGbl. Pi_N.two." Gnt.nnG mgkhing
fa. '.lOnGn' 40{100 Ohm load • .
RICIIYING, No", illal 50 Ohm inp ul wil+' ••IGY con~ol fa, ont.nnG
swik+'i..g . P.... I. d;o .. co.. pled to ••ci l. , t..n ing . S...sil ivity b."••
thG" YJ .... fa, 10 08 S+N/N .alio . S.lIKIi..ity 2 .1 "H, with so..... a .. ' .
sla..d illg 1.' : 1 shcsJW foc:IO' for SS8{CW, 0 ' 300 H, .+'G.p ..IIKIi..iry
wil+' op'io..a l pl..g ·in CW filt••, ' .. 11 "'GC G" .IK.i... mod•• wit+. fo.t
G"ac:" Gild slow ••1_.. c+'G'ad.,illic. Nominal I _" G..diG o"'p..t
wit+. - 6 DB points @300{2400 H, . E".rnGI aO+'m speake, ,.a.. ired .

FINISH, Cabin.' ill "",,-,.,isla.. ' bloc:" eree..l.
in two·ton. b,...hed GI.. ,.,in..m.

SIZI, 6 " .. 111/. " • 12112 " ( HWD)

WEIGHT, 17 pound•. $475.00

$75.00

A solid-slale VFO like that in the
transceiver, complete with simpl~

r.lug-in cables. F u nction switch se­
eces the remoee u nit to control

Receive - T ransceive - Transmit Ere­
que-DC')' indePC'nd~nd y. Gives about
the- same fln ib ility as a sepuate
transmin~r and a recesv.. r w1th the­
GT-MO.Appro..,7I7v..ro~·, (HWD }
We-ii[ht 4lb s.

R.F. CONSOLE RF550
The R. ·S5Q contains a preci­

sion wattmeter with II hii[h d e­
gree of iK"CUracy in the rani[e- of
3.5130.0 mH z. Calib ratrd scales
II r~ 400 a n d 4,000 w att s full
scale. swuch selected for for­
ward or reflected powe-r. Also
contains a switch 10 s~lect 5 an­
tennas plus a d ummy la.d (not
su p p li e<l), and' all unused COR­

nections are groundC'd. 50239
cces-coneeceors. Appro... 7..71t"
6~~ (HWD).Weii[hI 5~ pounds.

'69.00

SPEAKER CONSOLE
SC550

" matchin.. I~a"f'r with head­
phone jack ror the transceiver, eom­
plete with cable. AC400 power sup­
ply wi ll mount imide the console.
Size _ approllilRil tel)" 6 11 10x9.... ...
weill:h t 6 lb•.

$ 25.00

REMOTE YFO RY550

See page 110 for New Reader Service August, 1969 • CQ • 109



READER SERVICE

To obtain literature from advertisers. simply
check the box next to the name of each adver­
tiser listed below whose product or service is
of interest to you. We'll pass your name on
and you'll get li terature from the advertiser
in short order.

August, 1969
o Amateur Electronic Supply
o Arrow Electron ics. Inc.
o Harry Electron ics
o British Aircra ft Corp., Inc.

lnt ratec D ivision
o C leveland Institute of Electronics
~ Colum bia Electron ic Sales. Inc.
o Drake. R. L.. Company
::J E-Z Way Products, Inc.
:I Electro-Voice, Inc.
:J Fai r Radio Sales
o Galax)' Electron ics
o Goodheart. R. E. Co.. Inc.
~ Gordon. H erber t W. Companyo Greenlee Tool Company

Div. of Greenlee Bros. & Co.
:I H & l Associates
o Harr ison
o Heath Company
o Heights Manufacturing Company
~ Henry Radio Stores
::J Hy-Gain Electron ics Corp.
:::J lnstructc graph Company
o Jan Crysta ls
o l & S Electronics
o Lampkin Laboratories. Inc.
o Liberty Electronics, Inc.
o Midway Antenn a
o :\ Ii llen. James ~Hg. Co., Inc.
o ~fi l1e r , J. W. Company
o Mosley Electronics, Inc.
el M ultico re Sales Corp.
o N at ional Rad io Co., Inc.
el New-Tronies Corp.
o Omega-T Systems, Inc .
o Pennwood Numechron Company
o Publications in Electron ics, Inc.
o RC A Elect ronic Components & Devices
o Radio Officers' Union, The
D Rohn
o Signal/One

Div. of ECI and NCR Subsidiary
:::J Space Electron ics

Div. of Military Electron ics Corp.
:J Structural Glas.. Limited
o Swan Electron ics
o Telrex Communica tion Engineering Labs.
':J World QSL Bureau
o World Radio Laboratories

CQ R e nder Se s-vle e
14 V a nd e rve nte r Ave.
Port Washington. N.Y. J1050
Sirs:
Please send me infonnation on the products
a nd services which I have checked above.

N ame Call .

Street Address .

c::it){ State ~I' .
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THINKING TOWERS?
The Herbert W. Gordon Company can now
make ava ilable any of the f ine and complete
l ine of Heights Towers. This li ne is so complete
we' re absolutely positive that we have the
tower wi th the specifications to meet your
exact need, whatever they m ay be.
Hams across th e country are raving about the
weld aluminum structed towers by Heights
that require no maintenance whatever. These
towers are designed to accommodate every
conventional antenna wind-load from 2 square
feet to as much as 26 square feet in heights
ranging from 32 feet up to 120 feet, with or
without hinged base an d available with a hinge
up the tower if so desired.
Tower sections are made in 8 ft . lengths and
through a unique combination of stra ight
sections, junction sections and top sections
perm it the expansion of one tower design to
a larger higher tower as you can afford it.
Heights Towers are self supporting in winds
up to 80 mph. At 80 mph each square foot
of antenna projection area creates a wind-load
of 20 Ibs. You can obtain the wind-load or
square foota ge of antenna projection area from
the specification of your antenna. If your loca­
t ion is such as to bear the brunt of higher
wind velocities you should select a progres­
sively stronger tower combination, A 100 mph
rat ing takes 30 Ibs; a 115 mph takes 40 lbs,
and a 130 mph takes 50 Ibs.
Heights Towers are very, very strong and yet
very, very light. The A40, for example, is on ly
67 lbs. wh ile the popular A72 rating for 18
sq/ft weighs only 240 Ibs.
These towers are welded by men with certified
ratings and reflect the best qual ity of materials
ava ilable. Remember, no guy wires, no wall
mounts and no climbing is necessary if you
select the right combination of fold over crank­
up tower. A comprehensive variety of acces­
sories in all categories are carried.
We unhesitatingly endorse this f ine product;
addi t ional li terature of which is available upon
request.
We have available for immediate delivery to
you a complete chart of t he entire Heights
Tower line including prices and information to
help you select t he exact tower you need at
the price you wan t to pay.
Write or phone today for this-the most im­
pressive tower listing ever compiled. Herbert
W. Gordon Company, Harvard, Massachusetts
01451. Telephone (6 17) 456-3548. Americas
largest exclusive Ham Dist r ibutor.

HERBERT W. GORDON COMPANY
\'7oodchuck H ill, H arvard , Mass. 01451

Telephone 617-456-3548

See page 110 for New Reader Service August, 1969 • CQ • III



AHA! YOU THOUGHT GOTHAM
had a 47 story fa ctory with 16 beauti fu l r e ceptionists and 87 r esearch te c hnicians .

No! No! No ! Gotham is 2 b rothers m aking thousands o f a nten nas in a I S' x 35' s tore .

ALL-BAND VERTICALS

4 EL 10 _ S18
7 EL 10 _ _ 32.
4 EL 6 .__ 18
8 EL 6 28.

12 EL 2 25.
·20' boom

2 EL 20 _ $19
3EL20 _ 25
4 EL 20 32·
2 EL IS _.__ IS
3 EL 15 _ _. 19
4 EL IS 25·
5 EL IS .__ 28·

"All band ve rtica l!" asked one ske ptic .
"Twenty meters is murder these days. Le t's see
you make a contact on twenty meter phone wi th
lo w power!" So K4KX R swi tc hed to twe nt y,
using a V80 ante nna a nd 35 wa tts AM . He re is
a small portion o f the stations he worked :
VE3FAZ. TI 2FG S. W5 KYJ , WI W O Z, W 2­
O D H, WA 3DJT, WB2FC B, W2YH H , VE3­
FOB, W,,8CZE, KI SYB, K 2RDJ , KIMVV .
K8HGY, K3UTL. W 8QJC, WA 2LVE, YSI ­
M AM , WA8ATS, K 2PGS, W 2QJP, W 4JWJ .
K 2PSK , WA 8C GA , WB2 KWY, W2 IWJ, VE3­
KT . Moral : It 's the a nte nna that counts :
FLASH! Switched to 15 c .w, a nd wo rked K Z5­
IKN , KZ50WN. net LC. PY5ASN. F G 7XT.
X E21, K P4AQ L, S M5 BG K, G 2AO B, Y V5 ­
Cl.K. OZ4H. and over a thousand other stations!
V40 vertica l for 40 , 20, 15, 10 ,

6 mete rs . . ..... $14.95
V80 ve rtical fo r 80, 75, 40 , 20, 15,

!O, 6 mete rs . . . $ 16.95
V I60 ve rtical for 160. 80,75, 40, 20,

15, 10, 6 mete rs .. . $ 18 .95
HOW TO ORD ER : Send money o rder . We sh ip imm e­
dia telv by REA Exp ress, charg es col lec t , Gotham ham
a nd CB a n ten nas a re avai la ble fo r p ick-up in : Rock.
fo rd . Ill. ; Oranse. Calif. ; Cleveland, Ohio : Da ytona
Bea ch , F la . ; CalR"ary. Ca nada ; H an n ibal . Mo.: I n d iana;
polis . I nd . : South Bend. Ind. : Oklahoma City. Okla. :
a nd in the Benelux Cou n t r ies a n d A ust ralia . W r ite for
name and add ress of franchised d istributor. Other
cities open.

BEAMSThe fiN morning I put up my 3 ele­
menl Gotha m beam ( 20 ft ) I worked

Y04CT, ON5LW, SP9­
ADQ, a n d 4 U I ITU
T H A T AN TEN NA -_~+-=
WORKS' WN4DYN Com­
pare the performance, val­
ue, a nd price of the follow­
ing beams and you will see
tha t this offer is unprece­
den ted in radio history!
Eac h beam is brand new ; full size ( 36· o f tubing
for each 20 meter element, for instance ) ; ab ­
so lute ly complete incl udi ng a boom and all hard­
ware; uses a single 52 or 72 ohm coaxial feed ­
line ; the SWR is I : I ; easily ha ndles 5 KW ; Yo .'
a nd I" a lum niu m a lloy tubing is em ployed fo r
m a ximum strength a nd low wind load ing; all
beams a re adjustable to any frequency in the
band .10/1 5/20 C UBICAL QUAD SPECIFICATIONS

Anlenna Designation : 10 /1 5 /20 Quad
Number of Elements : Two. A fu ll wavelength
driven e lement an d reflecto r for each band.
F req. Covered : 14-14.4 Me. 21-21.45 Me. 28-29 .7
Me.
Shipping Weight : 28 lbs. Net Wei.ht: 25 lbs.
Dimensions: About 16' squa re.
Power Rat ing : 5 KW.
O peration Mode: All
SWR: 1.05: 1 at resonance
G ain : 8. 1 db. over isot ropic
F IR Rat io : A mi nimum of 17 db. FIB
Boom: 10' lo ng x )14" 0 .0.: 18 ga uge steel; double
plated : gold color
Hea rn Mount : Sq uare aluminum alloy plate incor­
porating fo ur steel Ll -bo lt assemblies. Will easily
su pport 100 Ibs. Universal pola riza t ion.

Rad iating Elements : Steel wire. tempered and
plated, .064" diameter.

X Frameworks : Each framework consists of two
12' sections of l " 00 a lum inum 'hi-st re ngth' ( Re­
vere ) tubing, with telesco ping ¥S" tubing and short
sect ion of dowel. Plated hose clamps tighten down
o n telescoping sections.

Radiator T erminals : C inc h-Jones two-termina l
fitt ings'

Fcedline ( not furn ished ); 52 oh m coaxia l cable

Now check these sta rt ling prices-note that they
are m uch lo wer than even the bamboo-type :

IO- 15-20 C UBtC AL QUA D . . . S35.00
10-1 5 C UBICAL Q UAD . . . . . 30.00
15-20 C UBICAL QUAD . . . . 32.00
TWENTY METE R C UBICAL QUAD 25.00
F IFT EEN M ET ER C UBICAL Q UAD 24.00
T EN MET ER C UBICAL QUAD 23.00
fa ll use single coax feedline)

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139

QUADS Wo rked 42 countries in two weeks with
m y Gotham Q uad a nd o nly 75 walls .. .

W3 C UBICAL QUAD AN­
T EN NAS - these two element
bea ms have a fu ll wave length
driven element and a reflector;
the gain is equa l to th at of a
th ree e leme nt beam and jhe di­
rectivit y a ppears to us to be ex­
ceptiona l! ALL META L (except
the insu lators) - abso lute ly no I
bamboo. Complete with boom .
a luminu m a llo y spreaders;
s turdy . un iver sal - t ype beam
mount : uses single 52 ohm coaxia l feed ; no stubs
or matching devices needed; fu ll instruct ion for the
simple o ne-ma n assembly and installation are in­
c luded; thi s is a foo l-proof beam that always works
wit h except ional resu lts. T he cubical quad is the
a nten na used by the DX cham ps, and it will do a
wonde rfu l job for you !

112 • CQ • August, 1969 See page 110 for New Reader Service
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ry World travel ...first class!
Sit d own to one of the new GT-550s . .. sw itch on that tremendous

power. .. and pick up one of your favorite DX contacts, You 'll swear
you' re talking to the guy next d oor!

This is the ri g. The one they all want. And now you understand why.
Make s you want to go h ome and throw rocks at your ow n outfi t.

The price kinda surprises a guy, too. Doe sn 't cost as m uch as you
figured to ow n the b es t. You can ad d those great matched acce ssorie s
one at a time until you have eve ry thing a ham could want.

Wonder what you can get on a trade-in ? Ask your d ealer.

Se e the Galaxy line al your Dealer's. If he doesn'l
have it , write UtJ for one near you who does.

GALAXY ELECTRONICS
" Pacesetter in Amateur/Commercial Equipment Design"

10 South 34th Street· Dept, CQ-ec~~ • Council Bluffs. Iowa 51501
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Solid-State Projects
for the shack.

Use RCA-40673 MOSFET
with the Transient Trappers

,

•

3

-

-

RCA-40673 MOSFET with built -in Transient Trappers
- 20 dB (typ.l gain at 200 MHz in RF appl icat ions.

The Transient Trappers are in the RCA-40673, the
industry's F IRST dual-ga te MOSFET with INTE­
GRATED PROTECT ION -C IRCUIT RY .

Back- to-beck diodes. diffused w ithin the same si licon
pellet as the MOS F ield-E ffeel Transistor . guard each
gate against :

• static discharge during handling operations prior to
circuit installation without the need for external
shorting mechanisms.

• in-c ircui t transients.

These back-to-beck diodes - as shown in the schematic
•

- are electrically dormant du ring wi de excursions of
large signal swings, but have very effective protective­
clamping action in the presence of excessive transient
voltages.

Ask your RCA Distributor for the full story . or write
RCA Electronic Components. Commercial Engineering,
Sect ion XXXX, Harr ison, N. J. 07029.
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