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My Philosophy

v'Station > KISS $10K Rig
Do It Myself

v'Believe in Modeling
Easier than Building

v'Contesting > SOLP /
Only Blame Mysel

Page 4 40M Vertical October 2014



W1 DYJ // Larry Banks DXCC WAS VUCC WAC

Maine Location

Japan
335°
N
|55
House
Oceana House
270° v
Europe ~60°
Africa
90°

South America 170°
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o] US from MA
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Original 40M dipole

Simple Fan Dipole for 80, 40, 20

Using a corner of the house as the center point

— S—

Pulley

40 80

:
p 24" (285,-25,10) (285, -25.7.2)

———————————— P .

T / (-21.-1.5.20)] |5 0 o6y . / | >

1 Story
_ Deck | . @ —— == —
5 {.5a1<iy/ & gf,ltag 19 x 29 /% Europe ~600
- I
I

36" *

(-16.4, 4, 22.9)

-
-

_
-
paliey] 1

in trea & TG

Deck

(The numbers on the wires are for use with EZNEC.)
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W1 DYJ // Larry Banks DXCC WAS VUCC WAC
_Original 40M dipole: Limitations: Azimuth

- Azimuth ° Gain (dBi) @ 20° EI
60 (Europe) - 1.6 dBi _
90 (Africa) -2.4 Elevation
170 (S. America) -0.8
210 (Oceana) -9.3 House Hose
335 (Japan) -28 u
\fimuth
H O u Se House
House

EZNEC Plots do not take
into consideration the
effect of being so near
the house.
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_Original 40M dipole: Limitations: Elevation

EZNEC+

Azimuth ° Gain (dBi) @ 20° ElI
60 (Europe) - 1.6 dBi _
90 (Africa) -2.4 Elevation
170 (S. America) -0.8
210 (Oceana) -9.3 House .
335 (Japan) -28 ouse

\fimuth

House

4 House

T
.

SWR
Elevation®  Gain @ 60° Azimuth EZNEC
90 4.8 dBi MEASURED
20 '1'6 1'00 o' o' o o'lo
15 -3.0 2SI I
10 -5.0 Freq MHz.
5 -9.2

Coax feed: 35’ of RG8x ~0.25 dB @ 7 MHz
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Why a Vertical?

Towers? Higher Dipoles?
* Remembering the KISS principle and “Do It Myself” 2 g
@,
* No Tall Trees > No High Dipoles {

- %A Vertical

* An easy to build resonant antenna with a low elevation angle
e One person can build, erect, and test

Half of the dipole
¢ All parts are transportable in/on my car P

* Negatives
e No gain or F/B — Omnidirectional

e Potentially noisy

° i ? ?
Radials? Where and How Many? 1. o o of the dipole
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Radial Choice

From the ARRL Antenna Book:

Practical Suggestions For Vertical Ground Systems

At least 16 radials should be used if at all possible. Experimental measurements
and calculations show that with this number, the loss resistance decreases the
antenna efficiency by 30% to 50% for a 0.25 wavelength vertical, depending on
soil characteristics. In general, a large number of radials (even though some or
all of them must be short) is preferable to a few long radials for a vertical
antenna mounted on the ground. The conductor size is relatively unimportant as
mentioned before: #12 to #22 copper wire is suitable.

. If you install only 16 radials they need not be very long - 0.1 lambda is
sufficient.

. If you have the wire, the space and the patience to lay down 120 radials
(optimal configuration), they should be 0.4 lambda long. This radial system will
gain about 3 dB over the 16-radial case.

. If you install 36 radials that are 0.15 lambda long, you will lose 1.5 dB
(% s-unit) compared to the optimal configuration.
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W1DYJ ' Larry Banks

DXCC WAS VUCC WAC

Radial Choice

From the ARRL Antenna Book:

Practical Suggestions For Vertical Ground
Systems

At least 16 radials should be used if at all possible.

Experimental measurements and calculations show that with
this number, the loss resistance decreases the antenna efficiency
by 30% to 50% for a 0.25 wavelength vertical, depending on

soil characteristics. In general, a large number of radials (even
though some or all of them must be short) is preferable to a

few long radials for a vertical antenna mounted on the ground.
The conductor size is relatively unimportant as mentioned
before: #12 to #22 copper wire is suitable.

a. If youinstall only 16 radials they
need not be very long - 0.1 lambda is sufficient.

b. If you have the wire, the space and the patience to lay
down 120 radials (optimal configuration), they should

be 0.4 lambda long. This radial system will gain about 3 dB
over the 16-radial case.

c. If you install 36 radials that are 0.15 lambda long, you will
lose 1.5 dB compared to optimal configuration.

From QST, March 2010, pp 30-33:

An Experimental Look
at Ground Systems

for HF Verticals
(and references)

Rudy Severns, N6LF

...four elevated radials at a
height of 48 inches are
within 0.2 dB of 64 radials

lying on the ground.
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DXCC WAS VUCC WAC

W1DYJ » Larry Banks
Radial Choice

From the ARRL Antenna Book:

Practical Suggestions For Vertical Ground
Systems

At least 16 radials should be used if at all possible.

Experimental measurements and calculations show that with
this number, the loss resistance decreases the antenna efficiency
by 30% to 50% for a 0.25 wavelength vertical, depending on

soil characteristics. In general, a large number of radials (even
though some or all of them must be short) is preferable to a

few long radials for a vertical antenna mounted on the ground.
The conductor size is relatively unimportant as mentioned
before: #12 to #22 copper wire is suitable.

a. If you install only 16 radials they
need not be very long - 0.1 lambda is sufficient.

b. If you have the wire, the space and the patience to lay
down 120 radials (optimal configuration), they should

be 0.4 lambda long. This radial system will gain about 3 dB
over the 16-radial case.

c. If you install 36 radials that are 0.15 lambda long, you will
lose 1.5 dB compared to optimal configuration.

From QST, March 2010, pp 30-33:

An Experimental Look at Ground Systems
for HF Verticals (and references)

Rudy Severns, N6LF

...four elevated radials at a height of 48 inches are
within 0.2 dB of 64 radials lying on the ground.

=

Assume four
elevated radials
high enough to
be safe:

~10 ft
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EZNEC Modeling ~ Lots of Models!

« Simple Wires: 2 Radials @ 8’ V=R=34,34.5, 34.7

« Simple Wires: V=R =34.7’ RadialH =8’ 10’12’

« Simple Wires: V=R =347 2Radials @ 8’ Ground = Sandy, Average, Very Good
« Simple Wires: V=R=34.7 Radials @ 8’ Number of Radials = 2, 4, 8

« Simple Wires: V=R=34.77 Radials@ 10’ Number of Radials = 2, 4, 8
 Altubing 4radials @ 35'/10° V=34’,35.5, 35

« Altubing @ 35’ 4 radials @ 35°/10°  With / Without Al mast

« Al tubing @ 35’ 4 radials @ 35' /10’  Radials with & w/o insulation

Slide included in appendix
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The First Design

45
1/ " dla 63A’
3/8” dia 6%
112 dia 4% |
R
o dia 2% |
g dia 2% |2
20’ Radial Wire
» A3 1/
1" dia 2% |17 . #14 THHN @ 33"’
118" dia 2% |

1wda 2 1° j
____________________ 13/8” dia 2V’ I12'5

Acrylic Rod 1% x 3’ i ___________________________

" 40'PVC 2" Sched40 I
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The First Design |
- vertical
114" 6%’
Tree Hose clamp for
285 1
308" 6%’ acuve%: w0 | Radial Plate |
P 111 o— :
12" 4% * | Acrylic rod | lﬂ \TJ !
Pivot
— 175 | Resin Support Block R
08" 2% 3 24 1 o < secure
" 2X
TR === Cap screw into tree
(2) Guy struts attached with % x 20 SS bolts P
18" 20 I 25 to (2) 1/8” x 1” Al angle 6' long. || Guy struts
| Attached to mast with hose clamps
17 2% I 10
11/8” 2% I & /I\
, 10’ Mast 2” sked 40 PVC ~2 5/16” dia
11147 2% I ° ~6’ T
1 1/ " i e ree
13/8” 2%, I 25 ’ p p
14" Floor Flange /—_I’
I A b (4) 6” spikes into ground for
. Radial Wire “Paver” i
Acrylic Rod #14 THHN base stability
1% x3
10’ PVC 2” I
Sched40
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The First Design

vertical
114" 6%’
Hose clamp for
active lead
28.5 A
3/8” 6%’ /| Radial Plate
= S, -
<
—
22 Acrylic rod Pivot
112" 4,
~10’
A
e Resin 7 secure
5/8” 2% Support
Block ,
15 32x4 " Cap tree
347 2%
(2) Guy struts attached

with % x 20 SS bols to Guy struts

7/18” 2 (2) 1/8"x 1" Al angle 6 Iong.
2 Attached to mast with hose

clamps
| ©
|~

10" Mast

2" sked 40 PVC ~6

pip

|1~ L —

Tree

~ (4) 6" spikes into
R i( ground for stability
’ Radial Wire
Acrylic Rod #14 THHN
1% x3
10’ PVC 2”
. Sched40
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. . *
Th e F ! rSt Des [ g n \\ Driven Element / Radial mounting

\ detail

vertical \

Hose clamp for
active lead

7

<
Acrylic rod [!I Pivot

Element

\
~10 Block
Resin ~] secure
Support
Block ,
32x4 B Cap tree

(2) Guy struts attached Guy struts

with % x 20 SS bolts to

(2)1/8” x 1” Al angle 6’ long.
Attached to mast with hose clamps

10" Mast !
2" sked 40 PVC ~6
19 dlose ~2 516" dia

I pips
1% Floor \
Flange base

I “)

Common Mode Choke

bl

6" spikes into
ground for stability
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The First Design Too Flimsy!

114" 6%
38" 6%’
112" 4%

5/8” 2V

3/4” 2Y7

718" 2%

N
NS

11/8” 2%

11/4” 2%

13/8” 2%

-
L

\
\
N
\
\
\
N
\
\
\
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EZNEC Modeling ~ More Models!

« Simple Wires: 2 Radials @ 8’ V=R=34,34.5, 34.7

« Simple Wires: V=R =34.7 RadialH=8’10"12’

« Simple Wires: V=R =34.7’ 2 Radials @ &’ “Gnd” = Sandy, Avg, Very Good
« Simple Wires: V=R =34.7’ Radials @ 8’ Number of Radials =2, 4, 8

« Simple Wires: V=R=34.7’ Radials @ 10’ Number of Radials = 2, 4, 8
Al tubing, first design 4 radials @ 35’ /10’ V=34 355,35

Al tubing, first design @ 35’ 4 radials @ 35’/ 10’ With / Without Al mast

Al tubing, first design @ 35’ 4 radials @ 35’/ 10’ Radials with & w/o insulation

* New, Stronger Al tubing/ 4 radials @ 10’ R=34’,33.%’ V=35,34.5 (4 cases)

* New, Stronger Al tubing/ 4 radials @ 10’/ 33.5’ V=356", 35, 35 4”

* New, Stronger Al tubing @ 35°4” /4 radials @ 10’/ 33.5’ “Gnd” = Sandy, Avg, Very Good

Slide included in appendix
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The Final Design

|

- Weep hole

’
.,
’
.,
’
.,
’
,
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The Final Design  “One Person” Design

354
112" 49"

307
5/8” 219”

710"
3/ L 2'8"

25'2”
7/8” 2'8”
22'6”

1" 5'¢"
17

11/8” 5'6”
11'6”

11/4” 5'6”

6'
13/8” 6
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W1DYJ

~ Larry Banks
EZNEC model — 40M A./4 vertical

Total Field

K

0]

EZNEC+

" A

7.03 MHz

Azimuth°  Gain (dBi)
@20° El
Max - 0.87 dBi
Min -0.88

40M

DXCC WAS VUCC WAC

MODEL (vs. reality):

35’ 4” graduated Al pole (no tree)

4 elevated radials @ 10’ (not “real”)
Very Good (and consistent) ground
Local structures not modeled

EZMEC+

Elevation®  Gain @ 60° Azimuth
90 - 26.4 dBi
20 -0.88
15 -0.91
10 -1.64
5 -4.23
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W1 DYJ // Larry Banks DXCC WAS VUCC WAC

COMPARE ~ old vs. New Pnry o

* 40Mtrace - VGgnd - Elev %

40M 0dB = 4.8 dBi

Elevation®°  Gain @ 60° Azimuth (Europe)
Dipole Vertical A
90 48dBi -26.4 -31.2dB
20 -1.6 -0.88 +1.5
15 -3.0 -0.91 + 2.1
10 -5.0 -1.64 + 3.7
5 -9.2 -4.23 +5.0
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COMPARE ~ 0ld vs. New o e e

Total Field

EZNEC+ * 40Mtrace - VGgnd - Elev %

. J
== N 0dB =4.8 dBi

40M

* Primary
d.UMtrace—Vng

0 .--;;j::;_ >
/i i ," E
0dB=
-0.1 dBi
SA 7.05 MHz|
Azimuth °  Gain (dBi) @ 20° Elevation Elevation °  Gain @ 60° Azimuth (Europe)
Dipole Vertical A Dipole Vertical A
60 (Europe) -1.6 dBi -0.88 +0.7 90 4.8 dBi - 26.4 -31.2dB
90 (Africa) -24 -0.88 +1.5 20 -1.6 -0.88 +15
170 (S. America) -0.8 -0.87 - 0.1 15 -3.0 - 0.91 +2.1
210 (Oceana) -9.3 -0.87 +8.4 10 -5.0 -1.64 +3.7
335 (Japan) -2.8 -0.88 +1.9 5 -9.2 -4.23 +5.0
:—E,I'Etrr];:;g— VEgnd - 5 1 % + :—E,F\;{: ;:3:2'_ VEgnd -, 0 + :—Er;t?;:;g— WiGgnd - 1 [+ +
T A5 N0 A N
e ( N ;
0dB = 0dB = 0dB=
-0.9dBi 7.05 WHZ -1.6§dBi 7.05 MHz -4.2 dBi 7.05 MHz
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COMPARE ~ 40M Reality |°=

// Larry Banks DXCC WAS VUCC WAC

Worse on 40M by ~1-1.5 S-units

Compare: Vertical vs. Dipole
27.50
L g
22.50
17.50
L 4 4
8 12.50 ¢ —_—
5 » I T 2 g
£ 750 —
Q 4 4
o
T 250 L 4 L 4
(2.50) 1000 2000 3000 4000 5000 6000 7000
o
(7.50)
4 4
(12.50) -
Distance
¢ 40M —Log. (40M)
Coax feed: A=-0.25dB @ 7.1 MHz.
Dipole - 35’ of RG8x = 0.25 dB @ swr 1.5:1=.29 dB
See Appendix for data Vertical = 15’ of RG8x + 105’ of Bury-Flex = 0.5 dB. @ swr 1.5:1=.55dB
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COMPARE ~ 40M Reality

Compare: Vertical vs. Dipole
27.50

2
2250

17.50

12.50 ® o

7.50

dB Difference

2.50 L 4 4 4

(2.50) 100 150 200 ¢ 250 300 350

(7.50)

(12.50)
Degrees

* 40M

See Appendix for data
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~ Larry Banks

COMPARE ~ 40M Reality

DXCC WAS VUCC WAC

Compare: Vertical vs. Dipole
27.50 Europe SA Oceana Japan
4
22.50
17.50
L 4
g 1250 (¢ ¢
S oo / o\
£ 750
Q L 4\ 4 4 \
m
T 250 L 4
(250) 100 150 ® 250 300 35
"0 ¢
(7.50) H House
4
(12.50) 2
Degrees \ NA
¢ 40M
See Appendix for data
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SWR Graph

40M Vertical - SWR

) | i . | |

6.95 7.00 7.05 710 7.15 7.20 7.25 7.30 7.35
Frequency
EZNEC = Autek @ Rig + Autek @ Antenna MFJ819 @ Rig
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Original Fan Dipole @ 15M

Total Field EZNEC+

I 0dB L Total Field - EZNEC+
Top
3 g T X
0 /
E
kg
Side %\': _
"\\ \\\\ 10 L
T
f[ ~ 8 SWR
e EZNEC
Elevation°  Gain @ 60° Azimuth MEASURED El°  Gain (dBi) @ 60° Az
90 4.8 dBi 90 6.7 dBi
20 1.6 121(1 220 23.0 20 1.5
15 -3.0 ' ' ' 15 -04
10 -5.0 10 -3.3
> 92 Coaxfeed: 35 of RG8x~0.25dB @7 MHz /| ~047dB @21 MHz ° ~ o0
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W1DYJ

~ Larry Banks

DXCC WAS VUCC WAC

EZNEC model — 40M A./4 vertical

Total Field

EZMEC+

4 elevated radials @ 10’
Very Good ground

Total Field

0dB

EZMNEC+

Azimuth °  Gain (dBi) 400 T

% @20° El @d0° & i N
0y Max - 0.87 dBi +3.57 dBi _3;;31'
Min - 0.88 +2.09 3

@15M

7.03 MHz

21.16 MHz

Elevation " Gain @ 60° Azim.uth Elevation °  Gain @ Max Azimuth
20 264 dBi 90 -23.7 dBi
20 088 20 -0.44
15 <091 15 -2.78
10 - 1.64 10 -4.84
; 423 5 -7.99

40M Vertical October 2014
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COMPARE ~ 0ld vs. New e —
15M

15Mtrace - VGgnd - Elev 0dB=7.2dBi

Elevation °  Gain @ 60° Azimuth (Europe)
Dipole Vertical A

90 6.7dBi -23.7 -30.4dB

20 1.5 -044 -1.9
15 -04 -278 - 24
10 -33 -484 - 15

5 -88 -799 +0.38
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COMPARE ~Old vs. New  [mm=
=

Total Field EZNEC+ * Primary

* primary N 15Mirace - VGgnd - Elev 0dB =7.2dBi
o =1, 1
a

18M V Trace - Az @204 el

E
0dB=
7.3 dBi
SA Y 211 MHz
Azimuth °  Gain (dBi) @ 20° Elevation Elevation °  Gain @ 60° Azimuth (Europe)
Dipole Vertical A Dipole Vertical A
60 (Europe) 1.5 dBi -1.8 -33 90 6.7dBi -23.7 -304dB
90 (Africa) -3.0 -06 +24 20 1.5 -044 -1.9
170 (S. America) 5.7 -11 -6.8 15 -04 -278 - 24
210 (Oceana) 0.2 -11 -13 10 -3.3 -484 -15
335 (Japan) 4.2 -1.7 -59 5 -88 -799 +0.8
;gr;":;aTgce-Az el 70_2%7 o ’%E’rﬁf"v’?rlce.m el UijB o :g':‘iq‘:aTgce"‘“ el ] 50
L5 - N0 T
: By
pap= <\ 0:dB = 0dB =
5.9 dBi el 3-30Bi N -1.8 dBi o
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COMPARE ~ 15M Reality \I;IV?)irsseoMOMby~1-1.5S-units

Better on 15M by ~ 0.5-1.5 S-unit

Compare: Vertical vs. Dipole
27.50
L 2
22.50
17.50
L ) 4
g 1250 S —
o » o 3 .
& 7.50 —
[=) o ¢
om
T 250 L 4 L 4
(2.50) 1000 2000 3000 4000 5000 6000 7000
o0
(7.50)
L 4 L 4
(12.50) -
Distance
& 40M 15M  ——Log. (40M) Log. (15M)
Coax feed: A=0dB @ 21.1 MHz.
Dipole > 35’ of RG8x = 0.47 dB @swr5:1=1.1dB
See Appendix for data Vertical > 15’ of RG8x + 105’ of Bury-Flex=0.88dB. @ swr2:1=1.1dB
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~ Larry Banks

DXCC WAS VUCC WAC

COMPARE ~ 15M Reality

27.50

22.50

17.50

12.50

7.50

dB Difference

2.50

(2.50)

(7.50)

(12.50)

Compare: Vertical vs. Dipole

15Mtrace - VGgnd - Elev

o

$

[~

15M —Log. (40M) ——Log. (15M)

See Appendix for data
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~ Larry Banks

COMPARE ~ Reality

DXCC WAS VUCC WAC

Compare: Vertical vs. Dipole
27.50 Europe SA Oceana Japan
4
22.50
17.50
T >
g 1250 —~_® ¢
S oo / 0\
£ 750
a *0 X3 \
m
T 250 4
(250) 100 150 ® 250 300 35
"
(7.50) Hjouse
4
12.50 2
(1250 Degrees \ NA
¢ 40M = 15M
See Appendix for data
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SWR Graphs

40M Vertical - Final 15M Vertical - Final
3.2 3.2
3 3
2.8 2.8
2.6 2.6
4
24 24 4
o 2.2 x 2.2 *
z g ¢
s [ °
18 & ‘ = 1.8 *
* * * |
1.6 i * — 1.6 '
* 4 2
14 e 14
1.2 i 1.2
1 | | | | 1
695 700 705 710 715 720 725 730 735 20.95 21.00 21.05 21.10 21.15 21.20 21.25 21.30 21.35 21.40 21.45 21.50
Frequency Frequency
EZNEC =——Autek @Rig ¢ Autek @ Antenna MFJ819 @ Rig EZNEC =—Autek @ Rig * Autek @ Antenna MFJ819 @ Rig
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40M Vertical

——SWR(EZNEC) ———HamBands e Autic SWR Measured e=sssMFJ891 —— AAZ914
100 \
| -
\ pd N
/ N ]
/ AN pd N
N
\ / \ \\
S
W
R
10 ] I \ ]
L | \
N I M\
R W pi i
[ NENUERNZENRNEN)
| A ! / a3
\ N (o A N
| P »
1
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
80 60 40 30 20 FreqMHz 17 15 12 10
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Appendix

* Measured comparison data
* Plot Plan of Vertical

« EZNEC Models

* Results - WPX Scores

http://www.gsl.net/w1dy;j/
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Appendix ~ Measured Comparison Data Example
Actually took about 50+ data points

Date uTC Freq Station Location PR - ! Eatenitesa
Dipole | Vertical | Delta | dB (@ Distancel Degrees
28-Apr 1541 7220 W2rox OH 8.5 6.5 -2 (10.00) 709 262
! " 7224 noise - 2.5 4 15 7.50
" 1605 7255 kalse CcT 8 7 -1 (5.00) 216 222
" " " wlprk CcT 9 8.5 -0.5 (2.50) 211 226
" 1826 7146 k2kri MA 9 8 -1 (5.00) 141 217
" " " walayy MA 10 8 -2 (10.00) 106 209
" 1843 21275 7x3wpl Algeria 4 5.5 1.5 7.50 3854 74
! ! 21267.5 noise - 3.5 3 -0.5 (2.50)
" 2058 21280 FL 6 7 1 5.00 1270 228
" 2100 21277 7x4rj Algeria 4 6 2 10.00 3642 73
" 2106 7174 n2mun NY 9 8 -1 (5.00) 275 220
29-Apr 235 7192 wlaw/2 NJ 9 8 -1 (5.00) 301 235
" 244 7158 mlden England 8 9 1 5.00 3084 53
9-May 101 7190 wlaw/0 NE 8.5 9.5 1 5.00 1378 271
" 107 7185 n4jt NY 12 11 -1 (5.00) 265 239
" 2011 21279 hadxh Hungary 5 8 3 15.00 4082 53
" 2129 21270 rn3dnm Moscow 7.5 9.5 2 10.00 4460 37
! 2130 2120 noise 4 2.5 -1.5 (7.50)
" 2140 21325 om3tvm Slovakia 3 5 2 10.00 4040 50
" 2208 21270 yvakw Venezuela 5 5 0 0.00 2483 173
10-May 35 7270 wa5lou IN 7 9.5 2.5 12.50 867 257
! 40 7215 noise 5 6 1 5.00
" 47 7258 kd4jm FL 9 9.5 0.5 2.50 1307 210
" 49 7258 ou5u Denmark 8.5 9.5 1 5.00 3508 46

* peak S-meter: TS590 reading with AGC slow=8 | one S-unit = 5dB
above s9 => adjusted to represent dB | i.e. s9+10db =s11 / s9+20dB =513
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Appendix ~ Plot Plan of Vertical

40M Vertical
10 Matthews Way — Harpswell — .
June 2014 R s |: 26 —
I
Top of House | |
Detail of end | |
o Coax length ~ 109" | |
| 2 stories |
Conduit Part List ! & | |
(8) 10' lengths 1" PVC “ { |
(4) 1" PVC 90° elbow |
(1) 1" = %" coupling
(&) 1" coupling |
|
|
3047 a
o
= H—stery——
Gia =
Concrete
[ HEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE|
HNEEEEEEEEEEEEEEEEEEEEEEENEEEEEE
g 1 story garage g
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Appendix ~ EZNEC Modeling

« Simple Wires: 2 Radials @ 8’ V=R=34,34.5, 34.7

« Simple Wires: V=R =34.7 RadialH=8’10"12’

« Simple Wires: V=R =34.7’ 2 Radials @ &’ “Gnd” = Sandy, Avg, Very Good
« Simple Wires: V=R =34.7’ Radials @ 8’ Number of Radials =2, 4, 8

« Simple Wires: V=R=34.7’ Radials @ 10’ Number of Radials = 2, 4, 8
Al tubing, first design 4 radials @ 35’ /10’ V=34 355,35

Al tubing, first design @ 35’ 4 radials @ 35’/ 10’ With / Without Al mast

Al tubing, first design @ 35’ 4 radials @ 35’/ 10’ Radials with & w/o insulation

* New, Stronger Al tubing/ 4 radials @ 10’ R=34’,33.%’ V=35,34.5 (4 cases)

* New, Stronger Al tubing/ 4 radials @ 10’/ 33.5’ V=356", 35, 35 4”

* New, Stronger Al tubing @ 35°4” /4 radials @ 10’/ 33.5’ “Gnd” = Sandy, Avg, Very Good

Slide included in appendix
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Simple Wires: V=R = 34.7’ Radials @ 10’
Number of Radials = 2, 4, 8

N o | ey PSR i0E00) | 2] G ]G swr,15050)

1.951 @ 21.3 ) q
2 10 34.7 - - _ . 21.21-21.31  5.23dBi @ 40° 2.16dBi @ 35°
Little Difference Z—?ggﬁ-%ogjgm
4 10 347 @ 40 M 7-83.76+0.014010 21.04-21.55+ 5.11dBi @ 40 3.5dBi @ 40
8 10 347 1721 @21.28 20.99-21.55+ 4.76 dBi @ 40° 4.66dBi @ 40°

7=85.88+0.2432Q

— AT Total Field EZNECT |
T e o @ 15M iy &

40mVtrace-el15-2r-10ft

-24.6,+24.6,10 0,=34.7,10 +24.6,+24.6,10

AN | s
w7 W5 W6

center
347,010 —W1— xy,z W2— +34.7,0,10
/ 0,1,10 \
W8 W9
s VY“ AN

-24.6,-24.6,10 0,-34.7,10 +24.6,-24.6,10

' IR N IRERERE]
BT T B A B B N Y A Y R I
. R R N e N N e R N N R

209 Freg MHz 2155 Total Field EZMNEC+

*Primary 4r

N F min +F 2:1 40mvitrace-az15-2;
EZNEC+ A SWR SWR

INF e T T T T T

=

N=4 — —

=
1l
N

1 1
1 1
1 1
N=8 [ ! . !
| |
1 1
1 1

>F
20 2145 213 2145

EEERE] IRERE] N N KRR Xl Xl IRERERE
BT T g A A B B A S Ay S
- R N R R R R

21.3MHz
20.9 Freg MHz 21.58
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Al pole, “thin” design @ 35’4 radials @ 35’
10’ Al Steel mast =»Connected / not connected

w13 355 0,045.5
114" 6%
: | vast | SWRAd0(600) | 2 GANu | CAN | SWR,15(500) | 21 | AN | GAN,
o L2I@TE 69731 ooeBi@2° 0068 @20°
w12 29 0039 — @7 —
308" 614 57; ] ' P . .
2 yes 732,05 67+]2.685 <6.9-7.32 1.38dBi @ 25 1.39dBi @ 160
nF e — EanEC EZMNEC+ Total Field EZNEC+
| JESEEERERUERERY : wlo mast —
Wit 25 00325 o mast [womast | o
12 4% " i ‘
o
SWR - A0
W10 18 0028 3 .
5/8° 574 jphn 5
15 IEiatunns wasnkERiRE v
W9 12.5' 1 0,0,22.5 i 7.08 MHz
314" 2% 59 Fren iz 74 AaimihAngle 0.0.dg dan T Dt doy
T Quter Ring 0.08 dBi EE :Sl'::i?u
Ws 10 0.0.20 oo e Note: in order to show the effect of a Lhesoan 00 e
7187 2% = metal mast for mounting, a ground type seamviy 2 ;g.j—fﬂ{a@ g‘; Baﬁ;j
of Real/MININEC must be used Frmeeerte 0085 L
W7 75 00175 : R EEEIEIaEERER : L FanEes
127 with mast With mast EZNECH with mast
10 1 8 -
W6 5 0015 : - ‘
11/8" 2% SuR
25 00,125 3
W5 . ] G
1114 2% w3 043510 2
W1 e W2 15
. 7.00 MH
35010 Wa.-"  XYZ= 435010 y — S
’ 0,0,10 s - Ao Angl 20 825 o
0 35 10 ’ 59 Freq iHz 74 Quter Ring 1.38dBi 0.0 dBmax
1TIY, Freg 6.9 MHz Source # 1 0.0 dBmax3D
2" Mounting mast: C @ s Slos s Gan 126451 @ B A
(:3,.3,0)(3,.3,11) Simtie tan 134910 e 4
Front/Sidelobe B
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New, Stronger Al pole @ 35°4” / 4 radials @ 10°/ 33.5’
Ground = Sandy, Average, Very Good

ST BN <., scoc) | 1 | cAM. | cANas |

2821@21.17

| Very Good: pastoral, rich, central US (0.0303 S/m, 20 Diel Const) ZLE?; 1@}.12210 <6.9-7.22 -0.88dBi/20° -4.23dBi 2-140.735.1010 >21  3.57dBi@40° -7.99dBi
Average: pastoral heavy day (0005, 19) | L0 QTR 69723 -263dBI/20°  BATABI  imidome 21 303dBI@40° 6668
Sandy oy (0002.10) | L G o 69728 277dBI/25°  -901dBi SRS 21 2830BI@40°  -6.34dB

EZNEC+

40M Average Ground

]

0dB

|
]

o0
15
(3

. -30-

&
59 Freq MHz 74 i o i B . B
Sandy: -2.77dBi @ 25 Average: -2.63dBi @ 20 Very Good: -0.88dBi @ 20
T.02 MHz 7.02 MHz 7.01 MHz
Elevation Plot Cursor Elev  25.0 deq. Elevation Plot Cursor Elev  20.0 deg Elevation Plot Cursor Elev  20.0 deg.
Azimuth Angle  215.0 deg. Gain -2.77 dBi Azimuth Angle  205.0 deg. Gain -2.63 dBi Azimuth Angle  265.0 deg. Gain -0.87 dBi
Outer Ring -2.77 dBi 0.0 dBmax Quter Ring -2.83 dBi 0.0 dBmax Outer Ring -0.87 dBi 0.0 dBmax
w—

EZNEC+

15M Average Ground

209 Freqg MHz

215

Sandy: +2.83 @ 40°

Average: +3.03dBi @ 40°

Very Good: +3.57dBi @ 40°

21.16 MHz 21.16 MHz 21.16 MHz
Elevation Plot Cursor Elev  40.0 deg. Elevation Plot Cursor Elev  40.0 deg Elevation Plot Cursor Elev  40.0 deg.
Arzimuth Angle  45.0 deg Gain 283 4dBi Azimuth Angle  45.0 deg Gain 3.03 dBi Azimuth Angle  45.0 deg Gain 3.57 dBi
Outer Ring 2.83 dBi 0.0 dBmax Quter Rin 3.03 dBi 0.0 dBmax Outer Ring 3.57 dBi 0.0 dBmax
— CUEEEIL
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Results

March CQ WPX SSB Contest
-mmu--

DXCC WAS VUCC WAC

SOLP40M 2012  Harpswell 37026 Dipole @ 18 2 41

Unassisted 5013 Wobun 61472 Dipole @20° 1¢t 3 36
2014  Harpswell 76986 Vertical Al ol 17t

Overlay

SOLP40M 2012  Hampswell 37026 Dipole @ 18 1¢t ond 5

m:::de” 2013 Wobum 61472 Dipole @20° 1¢t ond 100
2014  Harpswell 76986 Vertical = 2nd Al
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Results

March CQ WPX SSB Contest
| [YEAR |Location |Score |Antenna  |US  |NA |WORLD

SOLP40M 2012  Hampswell 37026 Dipole @ 18° 2Wof13 3¢of 16  415t0f 91
Unassisted 5013 Wobum 61472 Dipole @20° 1stof12  390f18 36" of 96
2014  Harpswell 76986 Vertical 4hof 11 6Nhof15 17" of 65

Overlay

SOLP40M 2012 Hampswell 37026 Dipole @ 18' 1stof3  20of4  5fof 11

m:::de” 2013 Wobum 61472 Dipole @20° 1stof4  20of6  10Mof 18
2014  Harpswell 76986 Vertical 1stof2  2Mdof4 4t of 11
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Thanks to the following Tower Talkians for suggestions:

KITTT
KZ1W
N2WN
K3ND
KK4CPS
WA4JQS
N6RK
K9YC
XE2K/AD6D

Thanks

http://www.qsl.net/w1dyj/

DXCC WAS VUCC WAC
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