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Inspiration….





























Prof. Yagi (1928)









The Rhombic - 1931



The Rhombic – Transmission Line





The Quad Antenna

• Invented in 1942 by Clarence Moore, 
W9LZX

• Created for HCJB, Quito, Ecuador
– “The Voice of the Andes”

• Low Voltages: eliminates high voltage end-
points in air

• Ideal for high altitude, prevents discharge 
and rain static



The Cubical Quad - 1942









Horizontal Loops above ground



































Al Gross – Walkie Talkie Pioneer 



Al Gross in 1991; St. Louis



Jack Kilby– Inventor of the IC





N9NC Linear Loaded Rooftop Vertical

LL Vertical at 3A/N9NC

•Rooftop mounted

•Aluminum tubing, ~13meters

•Linear loading for 80m

•2 quarter wave radials

•Tuning/relay box at feedpoint



N9NC Linear Loaded Rooftop Vertical
•39’ main element

- used ½ Titanex V80

- enables tuning by C1 value

•Tune C2 for SSB freq

- ~70-120 pF

•K1-3 Vacuum relay

- V1V or equivalent

•Radials

- 2 enough on a tall roof

Linear loading wire

~39’

~22’~1’ ~1’

C1 ~30pf

C2*

80m

40m
L1 ~25uH

75m

K1-3 To coax



DX Fishing Vertical by N9NC/SU 

•Balcony mounted at 45 deg.

•9m fiberglass fishing pole

•½ 40m dipole helically wound

•Other half goes straight down

•Coax balun at feedpoint

•Built in 40min at midnight

•By DL1BDF, SU1KM, SU9NC

View to North from SU1KM shack, 3rd floor balcony
Alexandria, Egypt



Loading wire

Shot to NW NA VE7, W7



Antennas for Restricted Space
Some Amazing Examples

By W5JAW 



To Understand Why….



Initial Goals

• Single all band antenna for 80-10m, 
including WARC bands

• Fit within width of house (no external 
supports available!)

• Semi stealth



EZNEC –Main Window



EZNEC Example



Phase 1 Solution –
Bent Carolina Windom



Dimensions of C.Windom

• Horizontal   42 ft (25 +17 ft)
• Left Vertical  Section      16 ft

• Right Vertical Section       8 ft
• Center Vertical Section    10 ft
• Height    30 ft

• Works well on 10-40m, not well on 80m



80m Bent Carolina Windom
75 uHy inductor (4” Air Dux)
12 ft vertical wire at 8 ft bend





Current Distribution—80m



80m Azimuth Plot



160 Meter???

• Good enough to work a few mults during 
contests

• Semi stealth



160m Project
Model #1

• Quick and simple 1-2 day project
• Model on EZNEC

• Collect parts
• Install
• Try it out (Stew Perry)



160m #1 Front View



160m #1 Side View



Elevation Gain – 8ft 160m



Results with Model #1

• Worked 43 States, 5 VE  Provinces and 6 
countries that night

• Worked 45 countries over the rest of the 
winter, on all continents

• Decided to try improvements for next 
season



Design Goals for Model #2

• Raise base above edge of 2nd level roof
• Add some length to vertical section

• Design and build Auto Tuner (ATU) to 
cover entire band

• Build into and use resources of LDG Auto 
Tuner



Auto Tuned 160m Antenna
Major Tasks and Project Flow

• Model antenna (EZNEC) 3 Weeks
-- Compare to old antenna
-- Determine tuning requirements

• Mechanical design and build of antenna Few Days

• Design and build the base loading unit 3 Weeks
-- Mechanical
-- Electrical





160m #2 Front View



160m #2 Side View



160m 12 ft Simple Model 



Elev. Pattern –Simple Model 



SWR – Simple Model 12 ft



12 ft 160m Model w/ Roof



12 ft 160m Vertical SWR



12 ft 160m Elev Pattern



Gain Comparisons



K5NA VS. W5JAW



The Farm --1



N5TW 160M Challenge

K5NA   274/135=2.09

N5TW   177/135=1.31

W5JAW    71/12=5.92

Score = 
Countries/Radiator Length

(countries per foot)



Success with Small LF Ants.

• Don’t be constrained to conventional 
configurations

• Minimize losses in system
• Use modeling tools
• Be in right place at right time

• Be patient



Ice? – No Problem!



W5JAW 
Low 

Power for 
2 

seasons!












