STEALTH ANTENNAS

In search of maximal performance
Indoor antennas



Interior Antennas - Good & Bad

= Good:

No weather considerations

No weather damage

Convenient to work on

Loss < 3db worst case vs. free-space
Invisible - no C&R enforcement supprises

= Bad:

Loss: 3db is 3db

Closer proximity to noise sources
Coupling to adjacent items
Increased RFI problems in house
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Fertile Farmland

Top of roof is about 44’ above ground
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First Generation: DEZ

Based on review of Cebik publications
88’ 20m Double Extended Zepp
Open wire fed - 450 ohm ladder line

Benefits:

= Some gain on 20m

= Dipole-class performance on 10/15/30/40
= Requires tuner

Disadvantage:
= Poor 80m/zero 160m performance



DEZ

First Generation




Automatic Tuner




Looking for Something Better
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Second Generation: Delta Loops




Delta Loop - 30m

Tools Help
Nec Summary

Wire/Structure Loss: 13.04 %
Transmi=zsion Line Loss: 17.36 %
Source (1) Zr/Zi: 39.1, -j741.2 Ohms
SWR: 283.08:1
Maxgain: 1.63 dBi at 282° RAzim
1.63 dBi at 30.5° Elev
F/B: 1.41 dB(1.45 at 14% degrees) dB

Total Loss: 1.57 dB (Efficiency: 69.6%)

80m horizontal dipole with horizontal poliz
Sommerfeld-Norton Ground
Zone 1: Conduct=5 mS; Dielec=13

Freq: 10.1 MH=z; Segments: 151
Wire/Structure Loss: 13.32 %
Transmission Line Loss: 0.13 %
Source(l) Zr/Zi: 18.2, -3l14.5 Ohms
SWR: 3.01:1

4.42 dBi at 121° Azim

4,42 dBi at 18.5° Elev
F/B: 0.89 dB(0.96 at 161 degrees) dB
Total Lo=s: 0.63 dB (Efficiency: E6.5%)

ZE Elevation Plot - ant-gold-3 Mec2Go

20m horizontal dipele with horizontal
polizaration + seperate delta loops for 30
+20 + 15 meter, all corner fed
Sommerfeld-Norton Ground

At Azimuth=121°
Cuter Ring 4.4 dBi

Freq=101 MHz
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= Azimuth Plot - ant-gold-3 Mec2Go

80m horizontal dipole with horizontal
polizaration + seperate delta loops for 20
+20 + 15 meter, all corner fed
Sommerfeld-Norten Ground

At Elgvation=18°
Cuter Ring 4.4 dBi

Freq =101 MHz

Ovlay




Delta Loop - 20m

TEEE EY aration + seperate defta loops for 3

+ 15 meter, all corner fed
mmerfeld-Norten Ground

Nec Summary

At Azimuth=2
Outer Ring 4 dBi

1ital dipole with hor
d

Azimuth Plot - ant-gold-3

0 + 15 meter, all corner fed
mmerfeld-Norten Ground
At Elew
Outer Ring 4 dBi
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Delta Loop: 40m (non-resonant

Tools Help + seperate delta It

0 + 15 meter, all corner fed
Sommerfeld-Norton Ground

Nec Summary
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Delta Loops - Perspective View




Delta Loops - Layout - Top View

Ladder :
Ethernet : facing 30
Coax deg NNE




Delta Loops - Shared Feed Point




Delta Loops - #1 Construction Secret




Third Generation: Wire Beam




Stationary Wire Beam - Pro/Con

= Pro
= Gain
= F/B

= Con
= Direction is fixed
= TOA is higher vs. Delta Loop
= Single band



3-el 20m Monoband - 20’ boom




VE3RGW Ninja Wire

m/

~lg 4—Schematic of the switching system for turning a director into a reflector.




VE3RGW Ninja Wire Beam

Parasitic Element Acts as

Fig 1—Layout of Reflector With Inductor

the VE3RGW In- Inserted. -

attic wire Yagi.

Each parasitic

element can be

tuned using =

relays as a Y Axis
director or

reflector to switch

the direction of X Axis

the array.
Parasitic Element Acts as Director

With Relay Contact Closed




Traps As the Solution?

Double Coax RG-59

e

Frequency (MHz)

Bonus feature of traps: sagging

http://www.o0z6frs.dk/2008/TRAPS/improved%20trap%20dipole.pdf



3-ele 20m/30m Trap Design




3-ele 20/30/40 - Initial Design




3-ele 20m/30/40m - Final Design




Model: 20m Performance

XK

Ga 932 dBi =0dB (Horizontal polarization)
F/B: 19.60 dB; Rear: Azim. 120 dg, Elev. 60 dg
Freq: 14.050 MHz

£241.130 + 9187 Ohm

SWR: 1.3 (50.0 Ohm),

Elev: 26 4 dg (Real GND :11.30 m height)




Model: 30m Performance

X

(a 496 dBi =0 dB (Horizontal polarization)
F/B: 18 42 dB; Rear: Azim. 120 dg, Elev. 60 dg
Freq: 10125 MHz

£ 40481 +8.934 Ohm

SWR: 1.3 (50.0 Ohm),

Elev: 33.7 dg (Real GND :11.30 m height)




Model: 40m Performance

3 C “IZ] dB (Horizontal polarization)
dB; Rear: Azim. 120 dg, Elev. 60 dg

Z: 33552
SWR: 1.5 (50.0 Ohm),
Elev: 41.9 dg (Real GND :11.30 m height)




Model: 15m Performance

-u::iES: Rear:

SWR: 8
Elev:







High-Q Coax Traps

1




End Elements
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MFJ-998 ATU Mod d for R/C




Relay Switched Inductor/Insulator




Handling Hard to Reach Places
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Fourth Generation: 80m & 160m




80m Performance
Nearly Equal to FS Dipole

Ga:5.94 dBi=0dB (Horizontal polarizatipn) < Cm—
FiB:-1.32 dB; Rear: Azim. 120 dg, Elev. 60 dg

Freq: 3.580 MHz

7214962 +j19.137 Ohm

SWR: 3.9 (50.0 Ohm),

Eley: 90.0 dg (Real GMND :11.30 m height)

X X




160m Performance Comparable
to a 80m Loaded Dipole

Ga: 448 dBi=0dB (Vertical polarization) -« e— ’
F/IB:-1.52 dB; Rear: Azim. 120 dg, Elev. 60 dg

K

Freq: 1.825 MHz

£1.312 - 1122966 Ohm

SWR: 18261.5 (50.0 Ohmy),

Elev: 90.0 dg (Real GND 11.30 m height}




Implementation Required Testing the
XYL’s Limit of Sympathetic Understanding

008




Review: Specifications Summary

= Inverted-v shape at 44’ apex

= 3-elements - resonant on CW seg - 20/30/40m
= Up to 10db FWD gain; 20db F/B

m Electrically reversible

= 100% remote operation from shack op pos

m Irap dipole performance on 80m

m Loaded dipole performance on 160m

m Off resonance operation capable (via ATU)

m Hosts 2 antennas - remotely switched

m Power handling capability - >1400w



Results

Antenna Farm - Harvest Timeline:
= DEZ - May 08
= Loops - July 08
=@ Wire beam - Oct 08, 80/160m - Nov 08

C umu lati ve Band 050 gmoZ
1g0 92 4
a0 307 13
May 2008-Feb 2009 40 504 2
2400 QSO Total a0 1384 52

15 36
10

ARRL CW DX 2009 Band 050 gs0 ¥ Ow




Attic Farming: Essentials

Measure space available

Directional is better than omni-directional
Use MMANA-GAL to easily test ideas

Expect excellent performance (but not ideal)

Put ferrites (mix #31 or #77) on all wires in proximity

(square law - 2x turns gives 4x inductance...)

Execute S&D mission on noise sources
More power beats less power

F/B may reverse pattern - far off frequency



Attic Farming: Common Issues

= RFI complaint level
» High: Powered speakers
= Low: Cordless tele, TV, most stereo

= Solution: Profile by band, isolate, trail/error to find
optimal choke locations - orientation may help

m Safety
= Ceiling damage
= Human body exposure to RF power levels
= |nsulate high-voltage points (traps, ends) - 30KV/in



Attic Farming: Common Issues

= Model vs. Real World

= Expect coupling
= Surprises - stucco underlayment is metal

= Dimensions are Critical
= Follow model resonant frequency - not dims
= Open unused elements in center when trimming
» Pre-stretch or use CW or Flexweave



How-TO: S&D Noise Sources

m Required: UPS or independent power source
m Establish baseline

& [ [ (=

= Slow AGC - preamps enabled - no tuner
= Record on paper S-meter levels
= Minimize variables - constant parameters

Power off house mains at fuse panel

Localizing - flip breakers one by one - all bands!
Test anything plugged into the wall

Prime suspects: switching power supplies



Al4FR: A Profile in Minimalism

= Rigs
= [com 756 Pro Il @ 100W
= Kenwood TS-440 SAT @ 100W

= Antenna farm:
= 10/15m: 1/2 wave end-fed vert
= 1/m & below: 102’ G5RV @ 18’



Al4FR: 4-Year 10K QSO/YR Average

Al4FR QSO Statistics
Band/Mode Breakdown

PSK31 | PSK6G3 TOR SSTV  |PSK125
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Al4FR: DXCC 7-ways

Log Off
You have 40,290 QS0 records
YAESU You have 18,963 QSL records

of the LoTW Wabsie

Join ARRL! =
Join or Renew Today ]

Award Account
Menu

Account Status This account includes credits for the following:

AIAFR - UK : \WMERICA
Award Selected Applied Awarded Total / Current AMFR - UNITED MERIS

1 * ° 0 166 1717171
0 100 105 /105
0 ' John Whitt, AMFR

0

0 60
0 3 { : m in the menu at the top of the page to select a

0 = = av ount.

= : s in the Account Status table to v he credit list

0

0 46 ; ] ecord, use
0
0
0
0

0

This account is linked with DXCC record:

*= Award has beer




Stealth Antennas - Conclusions

E Some compromises
m Can provide excellent performance
m Preparation, design and testing required



Morale of the Story

The AI4FR example illustrates -
attitude and persistence are
by far
the largest factors in determining
your performance in
Contest and DX work









