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What is DX?

Either distant or rare stations
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How do you find DX?
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How do you find DX?
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 Or Ohio/Penn
DX Bulletin
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FHIGITEF; Mayotie re-visited - January 200&
Hagel Comthome, GITER

Mayotte - 2n cafpost of France

 Or CDXC News/
forum http://www.cdxc.org.uk/
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Use contests
cQww
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Use contests
BERU (Commonwealth contest)
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They'll hear
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G3TXF (Nigel)

Barentshavet
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Choose the

ﬁghtbands

40m, 20m, 15m
and 10m good
— especially In
contests
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Choose the

But 30m, 17m
and 12m better —
for DXpeditions
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What is the best mode?

e Worst — FM!
» Better — SSB (PSK31/RTTY) (?)

* Best of all - CW every time!
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Can you work DX with
low power?

“Life’s too short for QRP!”
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Can you work DX with
low power? Yes!

“Life’s too short for QRP?”"

“It is vain to do with more,
what can be done with less”

William of Occam
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GRENADA, WEST INDIES

J3SBAA —
Grenada

- 100W
Hustler

« vertical

(20m)
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3B7C
St Brandon

20W
Indoor
dipole (20m)




SATA

10W
loft-mounted
magnetic
loop on 30m




Why CW sample QSOs

AE-02 OFSE
*ﬂﬂﬁ“ﬂﬁ (Sl MJ
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J5C —
Guinea
Bissau

10W
loft-mounted
dipole




Why C\W? PAOLE Aruba 5W FT-817

15m indoor 40m dipole
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W’) T77C San Marino 5W FT-817
84ft Long Wire on 30m

TOP DXCC HONOR ROLL #1
5BDXCC - WAS - WAZ

DXCC 160 mitr

10- X - #25981

Tony Ceccoli

la Carrane, &7

MURATA A-7
i San M:
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ORP AMATEUR RADIC CLUB INTERNATIONAL s

1000 MILES PER WATT

DE ir KNOWH THAT

STEVE NICHOLS GOKYA

#AS A5 OF MARCH 16, 2007 BEEN ELECTED A FULL MEMBER OF THE 1000 MILFS PER WATT CLUB
REFSE
ELECTION WAS BASED ON SUBRNFSION OF SATISFACTORY PROGF OF A CONTACT DETWEEN
GRP STATION FOEV LOCATED AT SL.608 [.27E RUNNING 3 WATTS
AND STATION WPWA LOCATED AT 47,260 122.70W
WHICH REPRESENTS SUSCESSFUL COMMURICATIONS EQUIVALERT 7@

§593 MILES PER WATT

i6 MNZ BAND #6356 — CW MODE #1664
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Steve Nichols GOKYA, RSGB Propagation Studies Committee




;[__ lt"""lt"" Tl-'rr -4Ir|
g “fieE -.Il-i_ "t"-u.

“Wancouver ks Coguitlam # X
‘ﬁ

r—""1"' e

N xS ey e A bhotsford
- ¥

1 E!elllngi'.a';'.
: i
!

E'.'r_:_:l.?‘.t

Se attle P

L2 .?ﬂ' ma Was hmgto n

.,.1.—'.“‘3 la Wv'a IEI_E;ll

L Fendieton
*Paortland "'“"*
o ,_.1:‘:""‘ ngt, O

LhIE b arg et : ;
B bl ‘ I Oregon.City SEETss S
..crunj : lf' o..ﬁ..'-:.c,bu n ,é‘?: )

E2008 Gnutqleldmdew EP00S Ter’llaméfj ) Mar:l dlata @w:n:la NAVTE@‘” Ta!fms i ze I

Steve Nichols GOKYA, RSGB Propagation Studies Committee




G3YMC Dave Sergeant

* 5W from Elecraft K2
e 222 DXCC countries
 Butternut vertical or

60ft long wire

“Don’t be put off by the pundits
who say you can only work DX with
a big linear amplifier. You too can

do it like | have.”
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How hard can it be?
Him: CQ CQ CQ DX DE 3B7C UP
You: GOKYA
Him: GOKYA 5NN TU
You: 5NN TU
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What about antennas?
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What do yoﬁ wan to work?

North America:
North West
Caribbean: West

South America:
South West

Australia/New
Zealand: Depends
on long/short path
(NE/SW)
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What do you want to work?

GERY /N
WatCh the To WBSiGDastGanada-F _ 3
radiation pattern! g R EN e

Do you have nulls
where you don't
want them?

Note: 20m - G5RYV as inverted V
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Antenna Response Versus Height
a a O u 14 MHz, Boston to Europe
height? e s
eight”

a-:lfl.':lp-xiny;-:

Toworkthe East = |[ISEE I

Coast of the USA on ':..--. ||,|||.. |

20m you ideally need IR
d take'Off angle IeSS Bl i of Cpenings @ 120 Yam - 70 Yagi e

tha N 23 d eg rees Fig 4 —Elevation response patterns of three Yagis at
120, 70 and 35 feet, at 14 MHz over flat ground. The

patterns are overlaid with the statistical elevation-
angles for the path from Boston to continental Europe
over the entire 11-vear solar sunspot cycle. Clearly, the
120-foot antenna is the best choice to cover the low
angles needed, but it suffers some at higher angles.
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W h at a b O Ut Antenna Response Versus Height
7 MHz, San Francisco to Enrope
.
height?

To work the West
Coast of the USA on

"-n of Elpr |_u1|3:.

40m you ideally need 'I'¥!'.q".' PETETEn -

ihon Aasple, Da s

a take-off angle less Wi = - Y

- 15 Yagi &

than 16 degrees

Fig 7—Comparison of antenna responses for another
propagation path: from San Francisco to Europe on

7 MHz. Here, even a 120-foot high antenna is hardly
optimal for the very low elevation angles required on
this very long path. In fact, the 200-foot high antenna is
far better suited for this path.
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Fig 3—Comparison of elevation responses for two

dipoles: one “2-wavelength high, and the other

1-wavelength high.
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Take-off angles
80 metres - Norfolk to Boston, Feb 2007

Sunrise

30

25

20

— Signal/Noise dB

15

ﬁ — Take off Angle 80m
10 ‘
- 0

D PR [ I P I N P o R (O P P P O R s e I o I A o I o e P D ) e

O D D DR LoD HDDD
S R e s B 1= S L R )
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40 metres - Norfolk to Boston, Feb 2007

Sunrise

21:45UTC

— Signal/Noise dB
— Take off Angle 40m

\
\

DO N 0 00 TP TP TIPS T TP
%0 e s S S S S, S o R % % e Y S S
Q’Q}' qu' Qb‘- QE:' Q{b' r\Q‘- '{5-0 r\b" r{b @ rﬁ:‘-" rﬂf
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What about éntennas?

Twelve designs tested (so you don’t have to!)

* Maldol MFB300 * Magnetic loop

 EH antenna * TGM minibeam
 G5RV * Hustler 5SBTV

* Cushcraft RS « W3EDP long wire

* Cushcraft MASV * Inverted V

* Rybakov vertical * Multiband loft dipoles

I Steve Nichols GOKYA, RSGB Propagation Studies Committee
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Maldol MFB3OO C mé

“Full 1.8-60MHz frequency coverage, 200W PEP handling, and
only 7m tall. Beautifully made in fibre-glass with stainless-steel
& alloy fittings. *

Results?
* Not good!

 Signals well
down on every
band

* Use a saucepan!
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Results?
* Not very good

* Down -2/3 S-points
compared with dipole

 Coax seems to
radiate most and/or
it needs more investigation
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EH Antenna

On tests with W1CG from the UK the EH (#1) was down compared
with a Hustler vertical (#2)

@@@@@@@@@@@@@@@@@@@é\@fé\é\fé\fé\é\é\é\fé\é\é\fé\fé\é\

LSNPS EERP A E S CEPLS EE S DS SRR R RS RS TP S R SRR CEP RS RO A R EER S R ERS T DU RS CER S Rl BT

Antenna #1

fl ,
/\N\- /\Z\ 'mf\uﬁum AW/
C

Reception of W1CG beacon on 14102kHz at GOKYA, 17/02/05
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Paralel Line:
2 x AWH #16G,
2°(bcm)cx

Fo: 525 0Ohms

2 10.36 m

O-750hm [——
Pamaliel Line or [
|
|
|
|

Goaxial Gable G5RV Antenna System

Any Length RADCOM, 1954

To Transcewer

Steve Nichols GOKYA, RSGB Propagation Studies Committee



P regram Fles W2 I FUAMARNE-CAL AN Ty anfpamaslGAAV jnv Womas
Fla Ed: Seam Tech el

e d ~& 32 § A
Geomatry | Viewr | Cakuletas | Fer fiak phis

GERY Imsarted W A0m, 40m, 20m, 1 0m p OO r

5 WANE LEMGTH = 14141 im)
Freq|21.200 YWz | ToTAL PLLSE =S8

: FIL WATRIC match on
raund FAZTOR KMATRHIX

o Free space FULSE LV I [ma] Z40hm) EWER

W 1,000,000 0.24-j0.13 253D.&3+J1SISE 43 21.87
CoRRENT DATA 30m and
s Parfact FAR FIELD

X HC FATAL ERRORS
ors it 15

&ad height | 1.00 M

pateral (T ¥ira w

4] F [WHEZ] E [9nm] | J# [o0m] | SR S0 | =1 dEd | Ga dBi | FBJdE | Eles |G|’l’.-l.||‘n.1| AddH | Frakar. | =

EINEA5 1989425 BT 7,08 428  Red |10 heri
18.12 5637 ool 03 605 563 480 Faa 1.0 [§Tei]
14.15 TAGM G143 282 7.4 32 Red 14 heri
1012 47874 1053587 B5.932 365 1.0
7.05 £2907 9IS 158 515  Red 10 her

3.85 9.503 3508 £.61 a0.0 1.0 I

Wyine ackt

A HanRadnrebs, |68 2 Oitadkegr.. v [ ChZ30Mdac ML () Masng g




(B ;P rapram Filee WARSA T TUWM ANA -GS L AN TRy antenmarlGA2Y jme Womman
Fla Ed: Seam Tech el

e d & % § &
Geomatry | Viewr | Cakuletas | Fer fiak phis

GERY Irmvarted % S0m, 40m, 20m. 10m

WEAVE LEMIGTH = 10,513 im)
filesH 26.500 WMz ToTAL PLLSE =BT

) FILL MATRI.

Ground FACTOR MATRIX

- - FILSE L[V | [ma]

Fres ace

b RIS WS 1.00+]0.00 8.04-12 48
£ Parfact ;;J';g 'r::E EDD’"' T

~ X R FATAL ERRORIS)
&ad height | 1.00 M

pateral (T ¥ira w

4] F [WHEZ] E [9nm] | J# [o0m] | SR S0 | =1 dEd | Ga dBi | FBJdE | Eles |G|’l’.-l.||'n.1| AddH | Frakar. | =
1 e G256 ax 134 =214 1.4 Faal 1.1 pley

1 24 84 3153225 31°.098 12.52 —_ B5.71 -3.05 16.0 Fad 1.0 o

212 P b A e I TR T .08 4z 8 Faal 1.0 hon

1812 3627 E5.604 £.05 - 5.63 - 42.0 1.0

14.143 T4 5 fil.42a T T4 30z Faal 1.1 hon
47674 105E.887 B5.92 - g.18 - 365 1.0 I

Optimization | Wire et | | Element acit

A bwaney gl 2] l-,_;'! 'I:J oe e e 10

Steve Nichols GOKYA, RSGB Propagation Studies Committee

A very poor
match on 12m
(o]0}

High
reactance can
lead to arcing
in the ATU on
10m.

| burned a
switch out on
a G5RV
during JOTA




SWR measured with MFJ 269 antenna analyser at end of 30ft RG58
coax (and at bottom of matching section), This shows that your coax
losses can make your SWR readings look better than they are. The
G5RV uses the coax as part of the impedance transformer.

3.5MHz: 2.0 (1.7)
3.6MHz: 3.0 (2.2)
3.8MHz: 4.2 (3.6)

7.0MHz: 2.2(2.2)
7.1MHz: 2.4 (2.3)

10.1Mhz: 7.8 (>31)

14.150MHz: 4.5 (5.7)

18.1MHz: 2.9 (4.8)

21MHz: 3.9 (9.6)
21.450MHz: 3.8 (9.3)

24 9MHz: 4.6 (14.8)

28MHz: 3.6 (12.4)
29MHz: 3.2 (9.5)

B Steve Nichols GOKYA, RSGB Propagation Studies Committee




Set Parameters as Desmed

Line Type: | |Belden 8240 (RG58) v Results

Line Length:

o _| @ Feet O Meters Matched Loss: I_III_??B

Frequency: ' 85 | =W E Loss: '2_51 B

Load SWR: [[124 |- Total Loss: | (3288

- Power Out: |-’-1__lEiE_Eﬁ__l W

| Calculate |

%ﬂ Steve Nichols GOKYA, RSGB Propagation Studies Committee



On —air comparison with loft-mounted
multiband dipoles/magnetic loop

80m

|ldentical to multi-band dipoles on inter G-signals
during day. Better for EU as noise level lower —
signal strengths the same/+1 on G5RV.

40m
Noise level 2 S-points better on G5RYV (less TV
buzz). Signal strengths no different around EU.

30m

Noise level S4 on G5RV, S5 on long wire, S7 on
Mag loop. Signal Strengths equalor+1t0 2 S
points compared with mag loop.

Down 1-2 S-points compared with long wire.

20m

Noise levels no different compared with
dipoles. Worse 1 S point compared with
mag loop. EU signal levels similar or down
1-3 S—points compared with dipoles. Africa:
down 2 S-points compared with long
wire/dipole.

17m
Noise levels similar. All signals down 1-2 S-
points. Caribbean down 1 S-point.

15m

Noise levels 1 S —point better than dipoles.
All signals down 2-4 S-points compared with
long wire/dipole.

12/10m
Noise levels way down — no signals heard.

Steve Nichols GOKYA, RSGB Propagation Studies Committee




Cushcraft R5

“End-fed half-wave vertical for 20 — 10m*

Results?

 Not bad

* About as good as a
dipole

* Didn’t like high winds
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Cushcraft MA5V

“Centre-fed shortened half-wave
vertical for 20 — 10m with resonators®

Results?
 Not bad

e -2 S-points on 20m,
better on 17m and up

* SWR went up in the
wet

-i-i%if' Steve Nichols GOKYA, RSGB Propagation Studies Committee




Results?

* OK-ish — not good on
40/80m.

 Better on HF
* Lossy Un-Un

Pl

http://www.iv3sbe.webfundis.net/
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Results?

* For size — excellent
» Better outdoors
 Low noise

* Tuning is a pain

» Better on higher bands
than lower

A
i Steve Nichols GOKYA, RSGB Propagation Studies Committee




=+ CADOCUME-1YSTEVEN-1WYDOCU-1\Magloop\magloop4.exe

5. Shape of loop ...
P. Perimeter,. metres
C. Conductor dia,. mm
F. Freguency, MHz ..

Electrical length of perimeter
Diameter of equivalent circle

Loop current opposite tune capacitor
Tuning capacitor setting

Uoltage across tuning capacitor
Inductively coupled ground loss
Capacitance coupled ground loss

Loss in loop conductor resistance
Radiating efficiency

J—dB receiving bandwidth
Transmitting handwidth
Coupling loop diameter

Loss relative to ideal antenna
Path = 888 km: S-—meter reading
8888 km: e e

Vary Freqg with keys 1.2 Perim 3.4
Hit S.P.C.F.W.H.R to change data.

59+ AdB
vov- o [

Diam 5.6

. Watts RF power input
H. Height. metres
R. Soil type: S,.L.A.H.D

A.147 wavelengths
A.999 metres for same enclosed area
27.9 rms amps
LA.7? picofarads for resonance
7485 peak RF volts
E.E percent of Tx output power
Zr.5 i L e iy iy
Y2.49 percent

19.2 kilo-Hz with matched receiver
6.8 kilo—Hz bhetween SWR=2:1 points
A.18 metres,. to match 58 ohms coax

1.4 decibels = HA.2 S—units
1 hop,., darkness, F-layer
3 hops,. davlight i

Height 7.8 S0il ohm=s 2.8
Bi{egin again} or Q<{uit) ...

Steve Nichols GOKYA, RSGB Propagation Studies Committee




“Two / three-element shortened beam with end-loading®

Results?

* No discernible
gain/directivity on
20m

 Better on 15m and
10m

* Needs decent mast/rotator

B Steve Nichols GOKYA, RSGB Propagation Studies Committee




Trapped, loaded vertical for 80 — 10m

Results?

* Not bad — bandwidth not
good on 80m

 Works well for DX, poor for
inter-G/close EU working

* Needs ground radials (lots of
them!)

_ Steve Nichols GOKYA, RSGB Propagation Studies Committee




Hustler 5BTV v loft-mounted dipoles (S points)

Comparison of signals

on Hustler and G5RV

Suriname

Mew Zealand

| Entity

|RU

Fidt
[

(RU

oL
IT3
|

|EaT

ZL2EN
oH
LIRS

&7

|Dipoles
53

3410

1]

|55
s

SE

|58
&7
&7
59
]

=t
57

5_'5,8,_'

|sa

s7

58
53
58

b=l
59

|55

=
._-$ 4

k=

=
I
=t
52

59,
4

58,

54

| Hustler

57

57
55
|55
|57

SE

|58
56

56

57
S
57

57

=

59

=

|53
E:
|53
=i

59
55

54
=3
ES
|55
|56

56

G

59+
4

S
52
S

Moise: Hustler 3 5-points better

Noise: Hustler 1-4 § points better I .I

Noise: Hustler 0-1 § points better

2002 09:45  Mag loop S3HLong Wine 53 [0.5km Sloper]
mag loop 59




Hustler 5BTV

ko
Tifeui

. ] iy

= e =
- o, TR =, Ao 5
B e

Points to watch:

1.
2.

If your SWR is 1:1, it isn’t working properly!

Ground radials are non-resonant — use radials
that are at least the length of the vertical (aim
for around 32-64).

. If you can’t fit them in, use lots of shorter

=D ES

. Don’t cut it to achieve resonance!
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W3EDP 84ft “Iong W|re”

Results:
Not bad — cheap!

Watch RF in the
shack - use an
earth

Bit noisy

Good on 80m, 40m counterpoise
and 20m, less so on
higher bands

Counterpoise lengths
* 3.5 & 7.0Mhz - 17ft, 14Mhz - 6.5ft , 28Mhz - none
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Why 84 feet?

Wire length (metres)

» Offers low 0 o 20
impedance (easy) |J NI 1

—
match on most &

bands

[y Ll
o O

. Gets high )l ey Al
current point e * J+— 4
away from the rig T, e—

Selected wire lengths
and in the clear

Band (M)

]
L]
]
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Using MMANA
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Great low-angle lobe to south on 17m and above
for me — your mileage will vary.
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* Excellent!

e Cut for half-
wave at desired
frequency

* Use parallel-fed
dipoles for two
bands

* Gets high
current point up




So what have | learned?

* Resonant antennas work better than non-resonant
* Don’t underestimate the half-wave dipole

* Get your maximum current point as high as you can (if
using dipoles). If vertical, use lots of radials

* You can parallel feed dipoles, but keep the wires apart

* You loose about 0-2 S-points using loft-mounted
antennas

« So finally .....
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The KYA multibar

Common feed point with
clip-on ferrite Baluniz)
40m Dipale

20m dipole

17m Dipale

10m ireertad
W dipale

50 Ohm coax

(80m), 40m, 20m, 17m, 15m and 10m
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The KYA multlband dipole

40m trap

.

\
\

Adding 80m using traps and zig-
zag extensions

& Steve Nichols GOKYA, RSGB Propagation Studies Committee



-\J_.‘ --E-

R S T

The KYA multi-band dipole

Suitable for SWLS, QRP, M3 licensees and PSK31
operating. Occasional use up to 100W. NO LINEARS!

Uses non-inductive (zig-zag) loading for 40m/80m

Feed point balun reduces RF pick-up and interference,
making for a quieter antenna. This may also help
prevent RFI.

Totally stealthy — no-one need know you are operating

Totally weatherproof — don’t worry about wind, rain or
lightning!
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The KYA muIt| band dlpole

Over the past 12 months
have worked:

3X (Guinea)

6Y (Jamaica)

8P (Barbados)

/X (Algeria)

J5 (Guinea Bissau)
V26 (Antigua)

6W (Senegal)

T70 (San Marino)
P40 (Aruba)

7Z (Saudi Arabia)
ZL2 (New Zealand)

JA (Japan)

3B7 (St. Brandon)
A25 (Botswana)
HV (Vatican)

ST (Sudan)

J88 (St. Vincent)
ZS6 (South Africa)
VP2 (Anguilla)

5L (Liberia)

FY (French Guyana)
QY (Faroe Islands)

and others — at sunspot minimum!
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Conclusion

Find out what is on the bands

Optimise your station for your working patterns —
eg day, night, winter, summer, bands

Use the highest HF frequency you can to
minimise absorption

Get on the air during contests and Dxpeditions
Use CW, learn to work split, use CW memories

Have fun!
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