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KY6R DXCC Accomplishments

A Started DXng 10 years ago

I 329 entities toward Honor Rol
(300 with wire and < 200 watts

I 8BDXCC, 30 toward 160M
I DXCC Challengenearing 2000

dLittle Pistol €



| f AYOAY3I GKS 5./

A My main DXCC Goal: Honor Roll |
10 years | fell 7 entities short

A | missed FR/G, E4, SMhy? (I have
worked other entities near these)

Al did work ZS8M in September 20:
¢ when few others did; why?

e

il



L T 2dz / Fy QU 1 SFN ¢KS

5

AL YAaaSR UKNBS 2T TAOS
could hardly hear them

A | barely heard ZS8M, but there w: f\'
no pileup, and it took many repea 3

I
5 ';
before he got my call Al x AT AN
\{ ‘.i'l‘ v YA 5432 NG

AC2NJ 0KS 2ySQa L YAaaSR
many times by others with the same station setup

A What can | do that will increase the probability that
can hear (and work) the rare ones?



Enter HFTA . . .

A5 S|y { O NJPaxificorR0il AntBrina
Forum presentation was an epiphany. He
compared Big Guns to Little Pistalsd usec
VOACAP and HFTA examples to show what a
Little Pistol could expect vs. a Big Gun. The
message | gotwas S S NE a Gl aA 2
f AYAUILOAZ2YEA O O a

A | already had been using VOACAP and VOAAF
and found them to be very accurate and useful

A Then | decided to try HFTA, whiston the CD
that comes with the ARRAntennaBook




ae | C¢! a9LAL




What is HFTA?

a | Ci¢ & raytracing program designed to evaluate the effect of
foreground terrain on the elevation pattern of up to four meglement
HFmonobandYagign a stack. See Chapter 3 in the 21st Edition of The
ARRL Antenna Book for details about the theory behind ray tracing ant
diffraction inHFT®RE o6 bc. £ 1jd2 0 S0

x

= J

‘ HFTA, HF Terrain Assessment i Help

Version 1.04, Copyright 2003-2004, ARRL, by MEBV, Mar. 02, 2004

Frequency: Diffraction:oON
| 14 MHz Options

Terrain Files: Ant. Type Heights
| KYBR-5.00PRO | 3-Ele. | 25 W Terrain 1

KYBR-5.00.PRO | 3-Ele. | 46 ™ Terrainz ™ Show Ants.

1:

2 |

3|  FLATPRO | 3-Ele. | 46 [~ Terrain 2

4 ) Plot Terrain
| | | [ Terraind

Elevation File:

Elevation file: | WE-SF-AF.PRM " 20 deq. Compute! Exit ‘
" 25 deq.
(= 34 deqg.

Max. Elev. Angle




aé | C¢! &{ iNJ

A It took 3 tries to install HFTA amicrodem
AL N}y aAirydzZ dAazya F2N

A | used this web page for accurate beaeadings:
Nttp:// www.njdxa.org/dxtools/beam
neadings.php

A | analyzed my terrain to see what my existing
VESYYVEa @andde®if ek Hd ¢
anything | could do to improve the situation



http://www.njdxa.org/dx-tools/beam-headings.php
http://www.njdxa.org/dx-tools/beam-headings.php
http://www.njdxa.org/dx-tools/beam-headings.php
http://www.njdxa.org/dx-tools/beam-headings.php
http://www.njdxa.org/dx-tools/beam-headings.php
http://www.njdxa.org/dx-tools/beam-headings.php
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KY6R; Looking North
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Im&gery DatE10/30/2011 @ | 1993
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37°52'13.90" N 122°09'44.45° W elev. 641 ft

M -C%oOgle"’earth

Eyesalt, 1384t )




KY6R; Looking East
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KY6R; Looking South

Data SO, NORARUS: Navy NGALGEBCO
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So What Has Been My Problem?

A During the bottom of the cycle lower angles wel
required for the DX, on lower HF bands

A The hills in my area may have shunted low ang
signals

A When | had (easily) worked stations in these ve
same (difficult) zones beforeit was almost
always on the morning gray line Long Path:

FR/G => TO4E30M, 20M
E44 =>4X4 40M, 30M, 20M
STOR => ST2R (Juba, South Sudan) 20M



What Should | Do?

A Possibilities include:

I Improve gain of lowand vertically polarized
antennas

I Increase height of high band horizontally polarized
antennas

iWFAG dzyGAf O2yRAUAZ2YVA |
A What is not possible:

il yedKAYI ARSNI GKFyYy |

I Increase transmitting power. 800 watts maximum

itdzi dz2lJ FAESR (G26SNJ 60y?2

R2yQu gl yu | KSIF e TAE!



Testing an Assumption

A If | were to buy a portable / semi
permanent Military Surplus Mast
System (AB52 or AB577) what
would be the best height?

A How would it compare to what |
had (20MMoxondzLJ H p QU

A Would it be worth$1500 for the
AB952 + A3S Rotator?

A How should | rdactor my antenna! &
farm? Cowbandh a | G R?2 =

el . ’ Y
O R Y
......

i




Case Studg STOR SP

Height, feet ASL

1,000 }
950 }

900 + -

8s0 | -
soo--é
750}
7oo-~f

650

Te"ain pbt‘ HFTA N — S — P e— | ——— ‘ ' ' J I‘ l
Terrain Profile KY6R-30.00.PRO
r . v 25t
1,150 4 -
. KY6R-30.00.PRO
1,100 } - 46 ft
: KY6R-30.00.PRO
1,050 11 51t

4,000 6,000 8,000

NJ



Sudan / South Sudan Case Study

On the SP, raising the antenna would increase my chances by (maybehdD&overy
encouraging ROIMy terrain cuts off critical angles belddegrees. Now | can see why it
was so hard to even hear STOR. Look at how much better FLAT land is!

Output Graph, HFTA  — oy — =]
. _ - Freq. = 14.0 MHz
HFTA, Copyright ARRL 2003-2004, by N6BV, Ver. 1.03 Max. Gain- 15.4 dGi
KY&6R-30.00.PRO
20 251
15 3Ele.
T - il R e I R S Fig. of Merit -10.8
IR B RS S B A A Pt T RO, Yo, T R g atviert —1he
N R YT : I U . T KYGR.30.00.PRO
1l 46t
- ' il ' il ' ' ' ' ' ' ' ' il e el N AN . Vi Y 3-Ele.
e e R A NN Fig. of Wer 67
AP0 B0 NN | N A A : - ' ' (YBR-30.00.PRC
Fo i | I B s AR . Y i ' 51 ft
wl-Y--r----f--- pena - - P AR 3-Ele.
H L | 1 | '} Fig. of Merit: -7 .4
of e
511t
R Rl B R B R R e e R b T " 4 ik e L e i e e e T =3
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Long Path Terraifoward STOR

i T e

Terrain Plat, HFTA
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Sudan / South Sudan Case Study

The LP shows a 4dBd improvement plus openings 20% more dhthaills toward LP
shear anything < 6 degrees off.

e  — - =]
. B Freq. =14.0 MHz
HFTA, Copyright ARRL 2003-2004, by N6BV, Ver. 1.03 Max. Gain- 14.8 dBi
KY6R-200.00.PRO
251
3-Ele.
14 ¢ Fig. of Merit: -3.9
12l KY6R-200.00.PRO
461
124 3-Ele.
Fig. of Merit. 0
111 OY6R-200.00.PRO
104 51t
3-Ele.
94 Fig. of Merit: .8
sl . 511t
71 = 3-Ele.
5] Fig. of Merit: 4.4
61 = ———|
] i i Elev. Statistic
= 51 o VWE-SF-AF.PRN
= i o
m [ . )
(LAY = o Print Out File|
*§ |
- i Close
24
1.
04
-1
[
a4
44
_5---- B LN LER I EE T = = T T T T T T T T T T
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| still need 70, E3, E4*, EP, FR/G,
FR/T and STO in these three zones,
representing the biggest percentage -
of the entities that | need. These are thet
f2ySa (0KFG L ySSR |ii
improvement in my antenna system. *EA L
technically is in Zone 20. They are all
between zero and 25 degrees

What Paths Are I\/Iost Important’?

L

1507
a

The other 9 entities that
| | needg outside of these

- 5 4 ~ an | Zones, have never been
CICEAMA, Ty CICEARNA, o
difficult for me

=

a0® an®
1g0° o 1g0°




Case Studg E44PM and ME / AF

A During the week of December &2, 2011,
HB9IQBPer| activated E44PM. He had 100
watts to a vertical or vertical dipole

AAtthattimecL KIFIR |y 1 o{ dzL
Tee Hatted Vertical for 80/ 30M and
17/12M with 64 buried radials

A First, | used VOACAP to determine if the
current sunspot numbers would even allow a
QSO0. | based it on 20with myyagi



Case Studg E44PM and ME / AF

VOACAP Online

Professional-grade high-frequency (3-30 MHz) point-to-point propagation predictions

—Date
Year: 2011 v Month: December ~

| —Transmitter Site ¥

QTH: << Select a location >> -
Name: ITX | | Loc calc |
Latitude: ~ 37.996162679728116 | [-90..90]
Longitude:  -122.6953125 |[-180..180]

TX antenna:  3-el Yagi @ 10M (33ft) ~
TX power: 1000 W ~

TX mode:
Specials: Short-path +
Current point: | Set

—Receiver Site ¢
QTH: << Select a location >> -
Name: RX [ Loc calc
Latitade: | 3044867367928756 | [-90..90
Longitude: | 36.2109375 |[-180..180]

RX antenna: §IE8T AT v




Case Studg E44PM and ME / AF

Circuit Reliability (%)

Dec 2011 SSN = 85. Minimum Angle= 0.100 degrees
X RX AZIMUTHS N. MI. KM
38.60 N 122.70 W - 30.45 N 36.21 E 19.13 342.57 6530.2 12093.0
XMTR 2-30 2-D P-to-P[veoaant/3ellOm.ant ] Az= 0.0 0OFFaz= 19.1 0.800kW
RCVR 2-30 2-D P-to-P[voaant/vl14.ant ] Az= 0.0 OFFaz=342.6
3 MHz NOISE = -155.0 dBW REQ. REL = 90% REQ. SNR = 24.0 dB
30 100%
90%
25
80%
= 70%
§ 20
- 60%
>
>
O - 50%
o 15
-] ‘
g 4 40%
L.
(VIR
10 30%
20%
10%
2 0%

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (UTC)



How HFTA Saved My Sanity

A VOACAP said that | would need 90% reliability
In the circuit to work E44PM, and that 17M or
would have an opening at ~15361600z

A Each morning Periwas on 17M, and some
West Coast worked him. However, at the same
time ¢ between 1520z 1550z¢ | heard
aSOSNIF t @&l Fgaken thelongK

Path on 20M. They were S9 + . . They were

ouried In the noise on the Short Path . . .

A | did not hear him once during his PXdition




E4 SP Terrain
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Case Studg E44PM and ME / AF

Hills in the SP direction cut most everything off belbdegrees . . . the best angles are below
TSS

7
3

qino

~

p C

0 2

theyagi

ising

that for E4 . .Ra

Output Graph, HFTA
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The Long Path direction is better . . .

Case Studg E44PM and ME / AF

e — i ——

Terrain Plot, HFTA
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Case Studg E44PM and ME / AF

On the Long Path, raising thagil 2 pmMQ AYONBI aSa (GKS OKIyO
of the world by 17% with at least adBdsignal boost, so this is worth the investment.

Output Graph, HFTA - — - =
. B - Freq.=14.0 MHz
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EPC Iran Case Study

SP¢ looks pretty good . .

Terrain Plot, HFTA

KY&R-5.00.PRO

261t

Terrain Profile

KYG&R-5.00.PRO

46 1t

511t

Erint

T
e

L T e e e e

B e e e e S . Tt S s il B B

— - P e - Lo L -

OO O U U U OGO T

B e 2 e U U N, T U B

i

A

e

L=

A

1
'
'
'
-

[

s R e el el e el et

2,000

1 1
5,000 7,000 9,000

4,000

3,000

Distance from Tower Base, Feet

2,000

1,000

- iy - - - e e e e mm e e e e mlmm e e m e e m e e e mmmd e mmmdm A== =
1 1

' ' '

' ' |

1 1

' ' '

' ' '

' ' '

' ' '

' ' '

A T ST Lt CE L -— L LR T
' ' ' ' '

1 1 1 1 1

' ' ' ' '

' ' ' ' '

' ' ' ' '

' ' ' ' '

' ' ' ' '

' ' ' ' '

' ' ' ' '

[mr-~"~""r==="r=-=---7 === 1= === - - -
' ' ' '

' ' ' '

1 1 1 1

' ' ' '

' ' ' '

' ' ' '

' ' ' '

' ' ' '

' ' ' '

Fr----F===--r=-=--- EEEEE R e e e T T ]
1 1 1 1 1 1 1

' ' ' ' ' ' '

' ' ' ' ' ' '

1 1 1 1 1 1 1

' ' ' ' ' ' '

' ' ' ' ' ' '

' ' ' ' ' ' '

' ' ' ' ' ' '

1 1 1 1 1 1 1

Fr----F===--r=-=--- EEEEE === |m===a----q---- EREEEEEEEEEEEE L
L L L L L L L L L L L L

T T T T T T T T T T T T T
[=] [=] [=] =1 = =1 [=] [=] (=1 =1 = [=] [=]
=} "} =} ["§] = I"F] =} [TE} =1 I"E] =] s =}
— (=] [=1 (=] [=F] s ] (=] = P~ [T=] [T=] [Ty wi
— — —

13 188} ubieH

5,000




7

0 f Hor & A790KOf

St f

LJ2 4 aA S
2 g 2 NI K

onQob

08S
y

g At
SNJ

~

~

Fy 3t $a

Ve

the time, EP will be 8Bda U N2 y 3

EPC Iran Case Study

~

Short pathca 2 Y S

Output Graph, HFTA
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HFTA, Copyright ARRL 2003-2004, by N6BV
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EPC Iran Case Study

Long pathg a bit better

Terrain Plot, HFTA
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This should be similar to the K5D-pedition. Huge demand, but doable. Openings 24x7.



