Buddzpole
LLow Band Antenna

Cookbook

80m

We begin with the 80m band, the most difficult band to configure
effectively.

Standard Vertical element

Buddipole 5.5" whip: 6 sections (all out)
with low Two antenna accessory arm
band coil Low band coil: tap 18
TRSB

TRSB set to 2:1

The basic configuration using standard Buddipole components (plus the
Low Band Coil) is described in the Buddipole Low Band Vertical data sheet
trom Buddipole, Inc. The radial for this antenna is a single wire dropped
from the feedpoint at eight feet to a point two feet off the ground 33

feet away. The wire is then bent 90 degrees and run another 33 feet.
Figure 72 illustrates this arrangement.
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Antenna arm —>

Antenna setup from Antenna deployment EZNEC+
Buddipole Low Band Vertical modeling software
data sheet

Figure 72 Single radial for the 80m vertical

The resulting SWR and far field plot for this antenna is shown below.

EZNEC+ Total Field EZNEC+

36 MHzZ
Elevation Plot Cursor Eley  35.0 deg.
35 FreqMHz 4 Azimuth Angle  65.0 deg. Gain -3.82 dBi
Quter Ring -3.82 dBi 0.0 dBmax
Freq 3.7 MHz Source # 1 0.0 dBmax3D
SWR 143 0 25 ohms 3D Max Gain -3.82 dBi
z 20.55 st 16.63 deg. Slice Max Gain  -3.82 dBi @ Elev Angle = 35.0 deg.
=1969 +j5.878 ohms Beamwvicth 716 deg,; -3dB @ 10.0, 81 6 deg.
Refl Coeff 01758 at 124.62 deq. Sidelobe Gain  -13.55 dBi @ Elev Angle = 155.0 deg.
=-0.09985 +j0.1447 Front/Sidelobe  9.73 dB
RetLoss 151 dB
SWR plot for 80m vertical Far field plot for 80m vertical

This antenna configuration has about 90 kHz 3:1 SWR bandwidth. Note
the gain is -3.82 dBi. That is, at its best the antenna puts energy out at
less than the half the power of an isotrophic radiator.
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Standard Vertical element

Buddipole 9.5 foot whip: 6 sections (all out)

with low Four antenna accessory arm
band coil Low band coil: tap 16
TRSB

TRSB set to 2:1

Increasing the radiator length significantly has no impact on gain, but
increases the 3:1 SWR bandwidth to about 120 kHz.

EZMNEC+

35 Freq MHz 4
Freg 3.5MHz Source & 1
SWR 53.8 0 25 ohms
z 167.3 at -82.7 deg.

=21.26-j165.9 ohms
Refl Coeff 0.9635 at -16.87 deq.

=0822-j0.2796
RetlLoss 0.3dB

SWR plot for 80m vertical

Total Field

EZNEC+

Elevation Plot
Azimuth Angle
Outer Ring

3D Max Gain
Slice Max Gain
Beamwicth
Sidelobe Gain
FrontiSidelobe

3.6MHZ
Cursor Eley  35.0 deg.
65.0 deg. Gain -3.67 dBi
-367 dBi 0.0 dBmax
0.0 dBmax3D
-367 dBi

367 dBi @ Elev Angle = 35.0 deg.
66.9 dey, -3dB @ 9.8, 76.7 deg.
-12.0 dBi @ Elev Angle = 155.0 deg.
8.33dB

Far field plot for 80m vertical

Figure 73 SWR and far field plot for the 80m vertical with long radiator

Adding a second radial to the system increases the gain slightly, from -
3.67 dBi to -2.76 dBi. Keeping this in perspective, these gains are very,
very small, and the resulting gain from the antenna is still very poor

compared to high band antennas. The difference between the 1 radial
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system and the 2 radial system is in the shape of the antenna pattern. The
second radial reduces the “deafness” on the left side of the far field
pattern compared to the single radial version. The second radial evens
out the pattern for this low band antenna just as a second radial evens
out the patterns of high band antennas. Again, the second radial is not to
increase overall gain; the second radial eliminates areas of deafness in the
antenna pattern.

Z Total Field EZNEC+

36 MHz

Elevation Plot Cursor Elev  25.0 deg.
Azimuth Angle  160.0 deg. Gain -2.76 dBi
Outer Ring -2.76 dBi 0.0 dBmax

0.0 dBmax3D
3D Max Gain -2.76 dBi
Slice Max Gain  -2.76 dBi @ Elev Angle = 25.0 deg.
Beamwvidth 46.6 deq., -3dB @ 9.1, 55.7 deg.
Sidelobe Gain  -2.76 dBi @ Elev Angle = 155.0 deg.
Front/Sidelobe  0.0dB

Two bent radials for 80m Far field plot for 80m vertical
vertical with two bent radials

Figure 74 80m vertical with second radial

What happens if we pick this antenna up and move it to the sea? Since
most of the losses are because of the poor ground, the antenna deployed
by the saltwater has significant gain compared to the one over the
“average” ground. The gain jumps from -2.76 dBi to 3.15 dBi, an
increase of 6 dB—a full S unit! Figure 75 has the SWR and far field plot
for the antenna deployed over saltwater.

If we can find a way to match the very low feedpoint impedance to the
radio’s expected 50 ohms then the antenna should perform very well.
Unfortunately, making such a match without inducing additional losses is
very difficult.
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EZNEC+ Total Field EZNEC+

3.6 MHz

1 Elevation Plot Cursor Eley 5.0 deg.

35 Freq MHz 4 Azimuth Angle 5.0 deg. Gain 315 dBi
Freq 3.7 MHz Source # 1 Outer Ring 327 o >g :II g 322:%0
SWR 45 20 125 ohms 3D Max Gain  3.27 dBi -
z 1313 at 64.91 deg. y

Slice Max Gain  3.27 dBi @ Elev Angle = 10.0 deg.
Beamwvicth 427 deq., -3dB @ 4.9, 47 6 deg.
Sidelobe Gain ~ 3.19 dBi @ Elev Angle = 170.0 deg.
Front/Sidelobe  0.08 dB

=5.569 +11.89 ohms
Refl Coeff 0.6364 at 86.57 deg.

=0.03471 +j 06354
Retloss 38dB

SWR plot for 80m vertical Far field plot for 80m vertical

Figure 75 SWR and far field plot for 80m vertical over saltwater

The very low feedpoint impedance (4-6 ohms) is far below the 12.5
ohms the TRSB with the setting 4:1 would match. Still, it is better to
have the significant ground losses eliminated and have this matching
problem than to lose the vast majority of the power because of the high
resistance of the ground. The idea for these low band verticals is to
create an antenna system with as few losses as possible, then match
them. If a transmatch (antenna tuner) is used, it can supply further
transformative matching (2:1, 4:1, etc.), null out remaining reactance, or

both.
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60m

The 60m band consists of five channels as shown below:

Amateur Tuning
Channel Center Frequency
5332 kHz 5330.5 kHz
5348 kHz 5346.5 kHz
5368 kHz 5366.5 kHz
5373 kHz 5371.5 kHz
5405 kHz 5403.5 kHz

The antenna can be constructed from standard Buddijpole components
plus the Low Band Coil and Triple Ratio Switch Balun (TRSB).

Standard Vertical element

Buddipole 5.5" whip: 6 sections (all out)
with low Two antenna accessory arm
band coil Low band coil: tap 15
TRSB

TRSB set to 4:1

The radial system for this antenna can be a simple one wire bent 90

degrees, though multiple radials are preferred. The antenna and radial
layout are illustrated below.

Z The radial descends from the
feedpoint at 8 feet to a point 20
feet away and 2 feet above

= e ground. The radial is then

.. | turned 90 degrees and extends

9 s another 190 inches (15 feet 10
/ inch€S)-

Figure 76 Radial deployment for 60m vertical

The antenna is tuned to resonance by extending or reducing the end of
the folded radial.
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EZNEC+ Total Field EZNEC+

INF

53 MHz
Elevation Plot Cursor Elev  35.0 deg.
Azimuth Angle  75.0 deg. Gain -1.49 dBi
53 Freg MHz 54 Outer Ring -1.49 dBi 0.0 dBmax
0.0 dBmax3D
Freq 53 MHz Source # 1 3D Max Gain -1.49 dBi
SWR 427 70 12.5 ohms Slice Max Gain  -1.49 dBi @ Elev Angle = 35.0 deg.
z 2243 at -58.5 deg. Beamwvidth 656 deg.; -3dB @ 10.4, 76.0 degy.
=11.72-j18.12 ohms Sidelobe Gain ~ -9.02 dBi @ Elev Angle = 155.0 deg.
Refl Coeff 0.6202 at -54.05 deg. Front/Sidelobe  7.53 dB
=0.3641 -j0.5021
RetLoss 41dB
SWR plot for 60m vertical Far field plot for 60m vertical

Figure 77 SWR and far field plot for 60m vertical (5.5’ whip) over average ground

The 2:1 SWR bandwidth for this antenna is very small. Substituting the
longer 9.5 foot whip for the 5.5 foot whip smoothes the SWR curve.

Standard Vertical element I
Buddipole 9.5" whip: 5+ sections (9 foot 2 inches)
with low Two antenna accessory arm
band colil Low band coil: tap 13
TRSB

TRSB set to 2:1 I
9.5’ whip Ll

This antenna configuration produces the following results including a 3:1
SWR bandwidth actross all five channels.
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EZNEC+

53 Freg MHz 54
Freg 5.34 MHz Source # 1
SWR 1.82 in 25 ohms
z 13.73 8t 2.71 deg.

=13.72 +j 06494 ohms
Refl Coeff 02918 at 175.74 deg.

=-0.291 +j0.02166
RetLoss 107 dB

SWR plot for 60m vertical

Total Field

EZNEC+

Elevation Plot
Azimuth Angle
Quter Ring

3D Max Gain
Slice Max Gain
Beamwidth
Sidelobe Gain
Front/Sidelobe

5.3 MHz
Cursor Elev  30.0 deg.
75.0 deg. Gain -1.01 dBi
-1.01 dBi 0.0 dBmax
0.0 dBmax3D
-1.01 dBi

-1.01 dBi @ Eley Angle = 30.0 deg.
61.7 deg, -3dB @ 10.0,71.7 deg.
-7.34 dBi @ Elev Angle = 155.0 deg.
6.33dB

Far field plot for 60m vertical

Figure 78 SWR and far field plot for 60m vertical (9.5’ whip) over average ground

A second radial deployed on the opposite side of the first similar to the
geometry of Figure 74 evens the far field pattern, reducing “deafness” on

the left side of the far field plot.

Standard Vertical element

Buddipole 9.5 foot whip: 6 sections (all out)

with low Four antenna accessory arm
band colil Low band coil: tap 12
TRSB

TRSB set to 2:1
9.5’ whip
4 arms

The longest vertical configuration has the following expected

performance.
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EZNEC+ Total Field EZNEC+
INF T T T T T T T T T T
T S S O O
G I forden
I e
B e e ] Ammmiee-
R (SR Rl S S
(N S A i . O
LT 53wz
L et e et i st Hietet sty Rl ity St
1 Elevation Plat Cursor Elev  30.0 deg.
53 Freq MHz 541 Azimuth &ngle  70.0 deg. Gain -1.11 dBi
Outer Ring -1.11 dBi 0.0 dBmax
Freq 5.3 MHz Source & 1 0.0 dBmax3D
SWR 2.21 Z0 25 ohms 3D Max Gain -1.11 dBi
z 2512 at -42.49 deg. Slice Max Gain  -1.11 dBi @ Elev Angle = 30.0 deg.
=18.52-j16.97 ohms Beamwvidth 58.4 deq,, -3dB @ 9.9, 658.3 deg.
Refl Coeff 0.3888 at -89.6 deg. Sidelobe Gain  -6.52 dBi @ Elev Angle = 155.0 degy.
=0.00271 -j 0.3888 Front/Sidelobe  5.41 dB
RetLoss 82dB
SWR plot for 60m vertical Far field plot for 60m vertical

Figure 79 SWR and far field plot for 60m vertical (longest) over average ground

Deploying this antenna on a beach next to saltwater significantly reduces
losses, increasing antenna efficiency, but the result is an antenna more
difficult to match to the 50 ohms expected by the radio.

EZNEC+ Total Field

INF

EZNEC+

53 MHz

53 Freq MHz 541 Elevation Plat Cursor Eley  10.0 deg.
Azimuth Angle 5.0 deg. Gain 4.53 dBi
Freq 5.37 MHz Source # 1 Outer Ring 453 dBi 0.0 dBmax
SWR 1.52 (1] 12.5 ohms 0.0 dBmax3D
z 8.368 at -6.1 deg. 3D Max Gain 453 dbi
=18.321 -j 0.8885 ohms Slice Max Gain  4.53 dBi @ Elev Angle = 10.0 deg.
Refl Coeff 0.205 at -165.55 deg. Beamwicth 41.2 deg,, -3dB @ 4.9, 46.1 deg.
=-0.1985-]0.05115 Sidelobe Gain  4.49 dBi @ Elev Angle = 170.0 deg.
RetLoss  138dB Front/Sidelobe  0.04 dB
SWR plot for 60m vertical Far field plot for 60m vertical

Figure 80 SWR and far field plot for 60m vertical by saltwater
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11 Final words

Please allow me to write this last bit
in the book in the first person. 1
have been a Buddipole user for a long
time, and have used it in a wide
variety of situations. I confess one of
the main reasons for writing this Y '
book was I needed it! I wanted a =, i
single place for all my notes, my PR, - s N
graphs, and my thinking on the /i ’ oW
tradeoffs and decisions I have made The author operating on VPZM
through all my trials in the field. I

hope all this has helped you, too.

Buddipole, Inc. offers a wide range of products, but the most beautiful
thing about them is they are all comprised of standard sized,
interchangeable parts that work together, and in combination, to create
larger and more efficient antennas. Further, many of these parts are
available in the Buddipole accessory store so you can add items to your kit
as you need them. As you may have guessed by the wide variety of
configurations described in this book, I have visited the accessories store
on more than one occasion!

Once you have mastered the basic
system you have purchased, whether it Buddipole essential add-ons
is the Buddipole or Buddistick, you
should consider the next steps. For
example, substituting longer 9.5 foot * Two 9.5 foot whips
whips for the standard 5.5 foot whips, e TRSB

will provide a significant boost to

* Two extra arms

most antenna configurations. The
addition of two extra arms similarly provides many more deployment
options over the standard kit. Finally, the T7iple Ratio Switch Balun is a key
component to most configurations, especially shortened antennas. I
consider these components essential to any serious Buddipole user. To see
the benefits of these simple additions, review the configurations in the
previous chapters and see how many more configurations are possible,
and how much better these extended configurations perform.

I enjoy traveling with my radio gear and operating from far-away places.
I call my efforts The 100 Pound DXpedition and on these trips I try to limit
the baggage to 100 pounds per person. That is not very much! But, as
artists say, “form is freeing.” Once the limit was in place it helped me
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focus on what was important, and what gave me the best performance
pet pound. On each of my trips, I have carried at least one Buddipote.

I have refined my approach over time. I have begun substituting the
standard Buddipole tripod and mast for the new shock-cord masts offered by
Buddipole, Inc. These new masts are lightweight, and they collapse to a
length suitable for a small backpack. The combined weight of the Mini-
Buddipole and one of these shock-cord masts is only about 4 pounds. Toss in
the Mast Guying Kit (only a few more ounces) and you have a complete,
portable, and effective antenna system.

1 should add that the Mini-Buddipole systems 1 carry also have a radial wire
kit of my own making, with four wires wound on small kite winders. All
four wires are crimped into a single ring connector. The secret to
keeping this light and small is my selection of wire. I use #534 wire from

The Wire Man (http://www.thewireman.com). This is 28 AWG copper
clad steel wire weighing less than 1 pound per 1000 feet. That is light!

Each radial wire is about 40 feet in length accommodating any band
10m-40m using the vertical configurations described in the Ground
Mounted Verticals and Buddipole on the Beach chapters. The wire is not cheap
but it is nearly indestructible and a radial wire assembly made from it
should last a lifetime. Be sure you have at least one Counterpoise Wire
Aldapter in your kit so you can connect these radials.

There are two other items
you should buy and throw
in your kit. The firstis a
bag of extra coil clips. The
clips are strong. I have
never broken one. But, [
have lost several while
assembling or
disassembling antennas in
the dark. Having a few
extras can save an outing.
The second item is the
Center Tee Adapter that
provides a means of
mounting a Buddipole
VersaTee onto a standard

It was mentioned earlier in the book but
it bears repeating: always guy or
otherwise cable your Buddipole. The
Buddipole is an extremely rugged
antenna but it can be damaged if the
system is blown over by a gust of wind.
Also, deploying an antenna from a
balcony, rooftop, or other high place
can have significant advantages over
deployments on the ground but there is
also a danger of the system, or a piece
of it, falling and possibly injuring or
killing someone below. Please take care
when erecting the system to keep
yourself, your antenna, and others safe.

painter’s pole. I stow one of these adapters in each of my kits. It has
come in handy more times than I can count.
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The selection of other optional accessories for the Buddipole system will
depend upon the kind of operating you do. If you operate on the lower
bands (40m-80m) then you should investigate the Low Band Coil option.
Do you operate from balconies or rooftops? The 16 foot mast would be
helpful. Again, one of the great things about the Buddipole products is
they build on each other to support bigger and more effective
configurations.

Finally, consider one of the other benefits of the Buddipole design: its use
of standards. The threading on the VersaTee, accessory antenna arms,
and whips are standard sizes so offerings from other manufacturers can
work with the Buddipole system to achieve the antenna configuration your
deployment requires.

The creation of this book has been a labor of love for me. I wanted a
single place where all of my deployment ideas could be viewed side-by-
side, all my tradeoff decisions could be scrutinized, and configuration
options compared. While no one work could capture all the possibilities
the Buddipole provides, this book has captured enough that you should be
able to meet any deployment challenge with at least one good option.

As I write this I am also prepating for another DXpedition and, of course,
a couple Buddipoles will be packed for the trip. Whether it is from the
beach, hilltop, or roof of the villa, I know that the Buddipole will give me
good options for an effective antenna. I hope to work all of you on the
air Buddipole to Buddipole soon!

B. Scott Andersen, NE1RD
March 2010
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Appendix A

Standard B#ddipole Coil Inductances

Turn HH Turn
1 0.1 21
2 0.3 22
3 0.6 23
4 0.9 24
5 1.3 25
6 1.7 26
7 2.2 27
8 2.7 28
9 3.2 29
10 3.7 30
11 4.3 31
12 4.8 32
13 5.4 33
14 6.0 34
15 6.6 35
16 7.2 36
17 7.8 37
18 8.4 38
19 9.0 39
20 9.6 40

MH
10.2
10.8
11.5
12.1
12.7
13.4
14.0
14.7
15.3
15.9
16.6
17.2
17.9
18.5
19.2
19.8
20.5
21.1
21.8
22.4

Values in the table are approximate.
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Appendix B
Buddipole Low Band Coil Inductances

Turn pMH Turn HH
1 ~0.0 27 22
2 0.1 28 23
3 0.3 29 25
4 0.5 30 27
5 0.7 31 29
6 1.1 32 31
7 1.5 33 33
8 1.9 34 35
9 2.4 35 37
10 3.0 36 39
11 3.6 37 41
12 4.3 38 43
13 5.1 39 45
14 5.9 40 48
15 6.7 41 50
16 7.7 42 53
17 8.6 43 55
18 9.7 44 58
19 11 45 61
20 12 46 63
21 13 47 66
22 14 48 69
23 16 49 72
24 17 50 75
25 19 51 78
26 20 52 81

Values in the table are approximate.
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