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Bent: ................................................................ 4-28, 6-39
Cage: ................................................................. 2-4, 9-3ff
Center-fed: .................................................................. 2-3
Coupled-resonator: ................................................ 7-22ff
Coupled-resonator 30/17/12-meter: ........................ 7-26
Flattop: ........................................................................ 4-4
Folded: ................................................................... 6-10ff
Folded, matching: .................................................... 18-6
G5RV multiband: ........................................... 7-5ff, 26-1
Halfwave center-fed: ..................................... 2-3, 6-10ff
Horizontal: ............................................................. 6-10ff
Inverted-V: ...................................................... 4-7, 6-11ff
Multiwire: ................................................................. 6-11
Off-center fed (OCF): ...................................... 2-3, 7-8ff
Off-center-loaded dipoles: ................................... 6-39ff
Orientation: ............................................................... 4-28
Paralleled: ................................................................ 7-7ff
Stagger tuned: .............................................. 7-7, 9-4, 9-5
Trap: ......................................................................... 7-9ff
Trap, 3.5 to 28 MHz, 5 bands: .............................. 7-10ff
Trap, 80, 40, 20, 15 and 10-meter: ....................... 7-11ff
Trap, 80, 40, 20, 17 and 12 meters: ...................... 7-12ff
Twin-lead folded: ........................................... 15-1, 15-2
Vertical half-wave: ..................................................... 4-8
W8NX trap: ........................................................... 7-11ff
135-foot, 80 to 10-meter: ....................................... 7-3ff

Direct matching to the antenna: ............................... 26-3ff
Direct ray: ........................................ 3-11, 3-12, 3-16, 3-19
Direct wave: .................................................................. 23-4
Direction finding antennas: ...................................... 14-1ff
Directional coupler: ..................................................... 27-3

VHF: ..................................................................... 27-19ff
Directional switching, arrays: .................................. 8-33ff
Directive antenna: .......................................................... 2-2

Directivity: ................................................................... 4-28
And gain: .................................................................. 2-10
And radiation pattern: ................................................ 2-6
Antenna: ...................................................................... 2-6
RDF: .......................................................................... 14-1

Director: ............................................................ 6-13, 11-1ff
Retrograde: ............................................................. 11-28

Disastrous nulls: ............................................... 3-22, 11-33
Discone: ........................................................................ 7-26

HF, for construction: ............................................. 7-26ff
Patterns: ................................................................. 7-32ff

Dish:
Barbeque: ................................................................ 19-15
Center-fed: .............................................................. 19-15
Circularize: ............................................................. 19-15
Deep: ....................................................................... 19-17
EME antennas: .................................................... 19-34ff
Feeds: ................................................................... 19-17ff
Focal point: ............................................................. 19-22
Focal ratio (f/D): .................................................... 19-15
Gain vs errors: ........................................................ 19-39
K-band: ................................................................... 19-16
Long focal length: .................................................. 19-15
MMDS, S-band: ..................................................... 19-18
Off-center fed: ........................................................ 19-15
Offset-fed: .............................................................. 19-17
Parabolic 12-foot stressed: ................................. 19-35ff
Patch feed: ........................................................... 19-20ff
Patch, no-tune dual-band: ................................... 19-20ff
Patch, round feed: .................................................. 19-24
Patch, truncated corners: ....................................... 19-21
Short focal length: .................................................. 19-15
60-cm S-band: ........................................................ 19-16

Displacement current: ........................................ 3-3ff, 6-17
Distributed material loads: .......................................... 4-15
Diurnal pumping: ....................................................... 19-27
Diversity:

Effect: ....................................................................... 13-1
Receiving system: .................................................. 23-35
Space: ...................................................................... 11-38
Techniques, repeaters: ........................................ 17-12ff

Do-it-yourself propagation prediction: ................. 23-43ff
Dorr, John, K1AR: ...................................................... 11-32
Double bazooka: ............................................................. 9-6
Double-ducky direction finder: .............................. 14-18ff
Downtilt, vertical beam: ........................................... 17-4ff
Drag coefficient: ........................................................ 22-22
Dream station: .................................................... 4-19, 4-20
Drip (loop): ................................................................... 4-33
Driven arrays: .............................................................. 8-6ff
Driven element impedance: ......................................... 11-4
Drooping dipole: ............................................................ 7-3
Ducting: ................................................................... 23-25ff
Dummy element: .......................................................... 11-8
Dump power: .................................................................. 6-9
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Duplexers: .................................................................. 17-9ff
Adjustment: ......................................................... 17-19ff
144 MHz, for construction: ................................ 17-14ff

EEEEE
E and H fields: ............................................................. 3-3ff
E-field: ............................................................................ 3-3

Ground loss: ......................................................... 3-6, 3-7
Intensity: ............................................................3-6, 4-18
Losses: ................................................................. 3-6, 3-7

E-layer (region): ......................................................... 23-20
E-plane pattern: .............................................................. 2-8
Earth screw: ................................................................ 22-17
Earth-moon-earth (EME): ........................................... 19-1
EasyTrak: ........................................................... 19-30,1931
EB-144: ......................................................................... 19-2
EB-432: ......................................................................... 19-2
Echelon, Beverage antennas: ..................................... 13-21
Eckols, Ansyl, YV5DLT: ........................................... 10-17
Effective:

Electrical height: ........................................................ 3-5
Ground resistance: ..................................................... 3-7
Height: ........................................................................ 5-3
Projected area (EPA): ............................................. 22-20

Effects:
of ground: ................................................................ 3-1ff
of ground in far field: ........................................... 3-11ff
of irregular terrain in the far field: ...................... 3-21ff
of other conductors: ................................................. 17-7

Efficiency: ...................................................................... 3-5
Antenna matching network: ...................................... 9-3
Antenna traps: ........................................................... 7-10
Radiation: .............................................................. 8-11ff
Radiation, short verticals: .................................... 16-9ff

EFFLEN.FOR program: ............................................... 2-16
Eggbeater antenna: ....................................................... 19-2
EIA RS-222: ................................................................. 22-8
8-element driven arrays: .............................................. 8-54
EIRP: ........................................................................... 17-13
Electric field: .................................................................. 2-7
Electrical loading: ........................................................ 16-1
Electrician’s knot: ........................................................ 15-2
Electromagnetic:

Pulse protection: ................................................... 1-11ff
Radiation hazards: ................................................. 1-17ff
Waves: ......................................................................... 2-1

Electron density profiles: .......................................... 23-20
Electronic:

Antenna rotation: ..................................................... 14-7
Beam forming: ......................................................... 14-7

Electrostatic shield: ................................................ 5-5, 5-8
Elements:

Assembly: ................................................................. 20-9
Collinear: .................................................................... 8-2
Currents: ................................................................... 8-14

Elements:
Driven: ........................................................................ 8-2
Parallel: ....................................................................... 8-2
Parasitic: ..................................................................... 8-2
Self impedance: ........................................................ 11-9
Tapered: .................................................................. 4-17ff
Telescoping aluminum tubing: .............................. 11-28

Elengo, John, Jr, K1AFR: ............................................ 20-3
Elevated:

Counterpoise: ............................................................ 6-46
Ground-plane antennas: ........................................ 6-23ff
Radials: ........................................................... 6-16, 6-20

Elevation:
Angle: ...................................2-8, 2-15, 3-12ff, 4-1, 19-1
Angle statistical data: .................................. 6-1, 23-30ff
Angles for HF communications: ........................ 23-28ff
Another way of looking at: ........................................ 6-2
Control: ................................................................... 19-28
Drive: ...................................................................... 19-42
Footprint: ................................................................ 11-30
Moderate distances on 40 meters: ......................... 6-9ff
Moderate distances on 75/80 meters: ....................... 6-9
Pattern: .............................................. 2-10, 11-3, 23-33ff
Peak statistical: ...................................................... 11-30
Wide footprint: ....................................................... 11-33

ELF (60 Hz) electromagnetic fields: .......................... 1-18
Eliminating common-mode effects—the balun: .. 26-21ff
Elliptical: ...................................................................... 2-15
Elliptical polarization: ....................................... 19-5, 23-3
ELNEC: ....................................................................... 16-31
EME: ........................................................................... 11-32

Dish: ..................................................................... 19-34ff
EMP protection: ........................................................ 1-11ff
Empiricism: .................................................................. 4-27
End:

Effect: ........................................................... 4-31ff, 16-6
Fed Zepp: ................................................................. 7-2ff
Load: ........................................................................... 7-1
Loading: .................................................................... 6-31

End-fire:
Arrays: ...................................................................... 3-10
2-element: ................................................................. 8-50
Unidirectional: ...................................................... 8-50ff
3-element: ................................................................. 8-51
4-element collinear: ................................................. 8-53

Entrance panel: ............................................................. 1-14
Epidemiological studies: .......................................... 1-18ff
Equalizer plate: .......................................................... 22-18
Equations:

Antenna test range setup: ................................... 27-49ff
Broadband matching network efficiency: ................ 9-3
Broadband matching network loss: ........................... 9-3
Calculating long-wire length: ................................. 13-4
Calorimeter calibration: ........................................ 27-23
Capacitance, short verticals: ................................... 16-3
Capacity hat: ............................................................. 6-31
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Equations:
Coaxial cable: ......................................................... 24-21
Decibels: ................................................................. 27-53
Depth of RF current penetration: ............................ 3-17
Dipole with end effect: ............................................ 4-31
Distance to a disturbance, time domain

reflectometry: .................................................. 27-32ff
EIRP calculation: ................................................... 17-13
Ferrite-rod antenna design: .................................... 5-6ff
Frequency for measuring cable losses: ................. 27-30
Gain: ........................................................................ 27-53
Gain & beamwidth: .................................................... 8-3
Horizontal reflection coefficient: ........................... 3-16
Horn antenna design: ............................................. 18-53
Impedance, characteristic, open-sleeve

elements: ............................................................... 7-18
Impedance, characteristic, transmission lines: .... 27-30
Isolation requirement, repeater antennas: ........... 17-7ff
L-network: ................................................................ 25-7
L-network matching: ............................................... 6-39
Length, line, electrical: ................................ 27-29, 28-6
Loading inductance, short verticals: ....................... 16-8
Loop ac resistance: ..................................................... 5-6
Loop antennas, design: ........................................... 5-3ff
Loop antennas, effective height: ............................... 5-3
Loop antennas, voltage: ............................................. 5-3
Loop distributed capacitance: ................................... 5-5
Loop inductance: ........................................................ 5-4
Loop Q: ....................................................................... 5-6
Loop radiation efficiency: ....................................... 5-11
Loop radiation resistance: ....................................... 5-10
Loop sensitivity: ........................................................ 5-8
Loopstick antenna design: ...................................... 5-6ff
Loss,path: .................................................................. 17-8
Losses, line: ............................................................ 27-30
Noise bridge compensation and calibration: ..... 27-27ff
Off-center loading coils: ......................................... 6-41
Open sleeve elements, characteristic

impedance: ............................................................ 7-18
PBA: .......................................................................... 3-15
Pi-network: ............................................................... 25-7
Quarter-wave matching transformer: ..................... 6-24
Quarter-wave sloper: ............................................... 6-45
Quarter-wave vertical: ............................................. 6-16
Radiation resistance, short vertical: ............. 16-3, 16-5
Reflection coefficient: ............................................... 9-1
Return loss in dB and SWR: .................................... 7-20
S-parameters: ....................................................... 27-54ff
Series equivalent of unlike parallel reactances: .... 7-10
SWR: ..................................................................9-1, 27-3
Transient clamping voltage: .................................... 1-15
Transmission line equation: .................................. 24-12
Transmitting loops, design: ..................................... 5-10
Velocity factor, line: ............................................... 28-10
Velocity of propagation: .......................................... 24-3
Vertical reflection coefficient: ................................ 3-14
Wavelength: .............................................................. 23-2

Equations:
Z0, line, from impedance measurements: ........... 28-8ff
1-l loop circumference: ............................................. 5-2

Equatorial anomaly: ................................................... 23-22
Equivalent:

Circuit, resonant antenna: .......................................... 9-2
Loading for Yagis: ................................................. 6-23ff
Moment method: ................................................. 22-20ff

Erecting a mast: ......................................................... 22-7ff
Eskenazi, Danny, K7SS: ............................................ 11-40
Euclid: ........................................................................... 3-24
Evaluate property: ........................................................ 4-19
Extended double Zepp: ............................................. 8-40ff

Modified: ............................................................... 6-13ff
Extraordinary wave: .......................................... 23-21,2322
Extreme ultraviolet (EUV): ....................................... 23-19
EZNEC: ............................................... 3-22, 4-2, 7-24, 9-2,

10-3, 11-28, 11-40, 12-4, 16-31
Example, nulls: ........................................................ 8-56
Example, phasing-line feed: ................................. 8-56ff
EZNEC M Pro: ................................................ 4-2, 19-33
EZNEC-ARRL: .. 3-22, 8-10, 8-12ff, 8-16ff, 8-23, 11-44
EZNEC/4: .................................................................... 4-2

FFFFF
F-layer (region): ......................................................... 23-20
F/B: ................................................................................ 6-13
f/D: .............................................................................. 19-15
F/R: .............................................................................. 11-35
F1 layer: ...................................................................... 23-20
F2 layer: ...................................................................... 23-20
FABStar: ..................................................................... 19-10
Fading: .............................................................. 4-28, 23-35

Frequency selective: .............................................. 11-38
Spin: ........................................................................ 19-24

Fall arrest safety harness: .............................................. 1-3
Fano, R. M.: .................................................................... 9-6
Far field: ......................................................................... 3-1

Elevation pattern: ..................................................... 3-24
Faraday rotation: ................................................ 19-6, 23-3
Farmer, Ed, AA6ZM: ..................................................... 6-5
Fat conductors: ............................................................... 4-7

Connected to skinny wires: ..................................... 4-17
Elements: .................................................................. 8-14

FCC: ................................................................................ 2-8
Regulations: .............................................................. 4-18
RF-exposure regulations: ...................................... 1-20ff

Federal preemption (PRB-1), antennas: ..................... 22-1
Feed line: ................................................................... 24-1ff

Radiation: ................................................................... 7-7
Feed methods:

Antenna impedance mismatching: ......................... 9-5ff
Center: ......................................................................... 7-3
Delay lines: ............................................................... 17-4
Direct: ......................................................................... 7-2
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Feed methods:
Dish: ..................................................................... 19-17ff
Dual-helix: .............................................................. 19-18
End: ................................................................ 7-2ff, 7-2ff
Feeding a multiband non-resonant antenna: .......... 26-2
Feeding a multiband resonant antenna: .................. 26-2
Feeding a single-band antenna: ............................ 26-1ff
Helix: ................................................................... 19-17ff
Parallel fed dipoles: ................................................ 7-7ff
Patch: ........................................................19-17, 19-20ff
Patch, no-tune dual-band: ................................... 19-20ff
Phased arrays: ........................................................ 8-14ff
Quagis: .................................................................... 18-47
Stacked Yagis: ....................................................... 18-7ff

Feed point: ...................................................................... 4-4
Impedance: ........................................ 2-2, 3-1, 3-5, 4-10
Resistance: .................................................................. 9-2
vs element current: ................................................... 8-14

Feeder (also see Lines): ............................................... 24-1
Fenwick, Richard, K5RR: .......................................... 11-27
Ferrite rod antennas: .......................................... 5-6ff, 14-3
Ferrite-core:

Balun: ................................................................... 26-23ff
Loops: .................................................................. 14-11ff

Fiberglass:
for antenna construction: ....................................... 20-12
Poles: .................................................................... 20-12ff
Spreaders: ................................................................. 12-4

Field Day: ..................................................................... 22-3
Field intensity: ......................................................3-3, 23-3
Field strength: ..................................................... 8-10, 23-3

Measurement of: ................................................. 27-43ff
Meter: .......................................................................... 2-7
RF power density: .................................................... 1-20

Fields: ............................................................................. 2-7
Reactive near: ............................................................. 2-2
Reinforcement & cancellation: ............................ 8-12ff

Figure of merit: .......................................................... 11-46
Filters, cavity type: ................................................... 17-9ff
Finding capacitance hat size: ................................... 6-31ff
Finger stock: ...................................................... 16-16,1619
Fire extinguisher: ........................................................... 1-8
Fire hazards: ................................................................. 4-30
Fire-escape antenna: .................................................... 4-26
Fisher, Reed, W2CQH:................................................. 9-15
Flagpole: ....................................................................... 6-15

Antenna: .................................................................... 4-26
Bracket: ..................................................................... 15-4

Flashlight analogy: ......................................................... 2-6
Flat earth: ...................................................................... 3-18

Ground models: ........................................................ 3-24
Reflections: ............................................................ 3-15ff

Flat lines: ................................................................... 24-9ff
Flat projected area (FPA): ......................................... 22-20
Flattop dipole: ................................................................ 4-4
Fletcher, Rick, KG6IAL: ............................................ 19-15

Floating point number: ................................................ 4-13
Focal point, dish: ........................................................ 19-22
Focal ratio (f/D): ........................................................ 19-15
foE: .............................................................................. 23-21
foF1: ............................................................................ 23-21
foF2: ............................................................................ 23-21
Folded dipole: ................................................... 6-10ff, 26-8
Folded monopole antenna: ........................................... 6-19
Force 12 C3: ............................................................ 11-27ff
Forcing currents: ....................................................... 8-17ff
Ford, Jim, N6JF: ........................................................... 15-8
Formula Translation (Fortran): .................. 2-16, 3-25, 4-3
Forward stagger: ...................................................... 11-27ff
FOT: ............................................................................. 23-23
Four Square: ....................................................... 8-18, 8-27
Four Square switching: ................................................ 8-35
Four-element driven arrays: ........................................ 8-53
Four-way mobile DF system: ................................. 14-24ff
Four-wire lines: .......................................................... 24-16
Fox hunting: .................................................................. 14-1

DF twin ’tenna: ................................................... 14-20ff
Fractional wavelength: ................................................... 2-5
Frame antenna: ............................................................. 14-3
Frame loops: .............................................................. 14-9ff
Francisco, Al, K7NHV: ................................................ 4-24
Fraunhöfer: ..................................................................... 2-7
Free space: ..................................................... 2-2, 2-3, 2-10
Freely, W. B., K6HMS: .............................................. 16-23
Freestanding tower: ...................................................... 4-22
Frequencies, spurious, and RF measurements: .......... 27-8
Frequency:

Critical: ................................................................... 11-36
E-region critical: .................................................... 23-21
F-region critical: .................................................... 23-21
Gyro: ....................................................................... 23-22
Optimum traffic (FOT): ......................................... 23-23
Range: ....................................................................... 4-12
Scaling: ........................................................... 2-16, 4-13
Spot: .......................................................................... 4-12

Fresh water: .................................................................. 3-17
Fresnel: ........................................................................... 2-7

Integral: ..................................................................... 3-25
Front-to-back ratio: .................................. 4-10, 4-12, 4-16,

6-13, 6-47, 8-3, 11-3
Front-to-rear ratio: .................................. 4-10, 4-16, 11-35
Frost line: ...................................................................... 4-33
Full duplex: ................................................................... 17-7
Full-wave resonant frequency: ................... 2-4, 2-11, 2-13

GGGGG
G-line: ........................................................................... 18-2
G3RUH: ............ 19-13, 19-14, 19-16, 19-18, 19-20, 19-24
G3VJL: ........................................................................ 18-48
G3WDG: ......................................................... 19-16, 19-22
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G5RV:
Dipole: .......................................................... 7-5ff, 26-11
Inverted V: .................................................................. 7-6
Lobes: .......................................................................... 7-6
Losses in coax: ........................................................... 7-5
Multiband: ............................................................... 7-5ff

G6LVB: ....................................................................... 19-24
G6XN: ...................................................... 6-31, 6-32, 11-46
Gain: .................................................. 2-6, 8-3ff, 8-12, 18-1

and feed point mismatch: ...................................... 27-48
Array dimensions: ...................................................... 8-6
Average gain test: ..................................................... 4-14
Long wire antennas: ................................................. 13-1
Measurement: ...................................................... 27-51ff
Pattern degradation due to stacking: ...................... 18-9
Relative to single element: ...................................... 8-12
Versus beamwidth: ......................................... 8-3, 27-53
Versus front-to-rear ratio, Yagi array: ................. 11-2ff
Versus height: ........................................................... 18-1
Versus mutual impedance: ...................................... 8-5ff

Galvanized steel: ........................................................ 20-13
Gamma match: ....................................... 9-13, 18-5, 26-9ff
Gamma-match capacitor: ............................................ 6-22
Geiser, David, WA2ANU: ...................14-18, 14-24, 14-23
Generators, emergency power: ................................. 1-12ff
Gentle slope: ................................................................. 3-26
Geomagnetic storm: ................................................... 23-28
Geometric optics: ............................................... 3-24, 3-25
Geometric theory of diffraction (GTD): ..................... 3-25
Geometry, wires: ......................................................... 4-4ff
Gilbert, Ed, K2SQ: ..................................................... 26-22
Gillette, R.F., W9PE: .................................................. 14-20
Gin pole: ..................................... 1-3ff, 22-7, 22-13, 22-23
GNEC: ....................................................................4-2, 10-3
Going around the horn: ................................................ 4-11
Gold, Dr Robert E, WBØKIZ: ..................................... 1-17
Goniometer: ............................................................... 14-6ff
GPS receiver: ................................................................ 3-31
Graphs: ............................................................................ 4-3

Origin: ......................................................................... 4-4
Polar: ........................................................................... 4-3
RF currents: ................................................................ 4-3
SWR: ........................................................................... 4-3
3D Wire-frame: .......................................................... 4-3

Gray-line propagation: ............................................... 23-37
Greenburg, A., W2LH: ................................................. 7-11
Grimaldi: ....................................................................... 3-24
Ground: ........................................................................... 2-2

Array losses: ............................................................. 3-10
Buried radials: .......................................................... 6-22
Cities: ........................................................................ 3-15
Conductivity: ............................................. 3-1, 4-1, 4-11
Dielectric constant: ................................... 3-1, 4-1, 4-11
Effect in far field: ................................................. 3-11ff
Effects, multielement arrays: .................................... 8-4
Electrical: ................................................................ 1-8ff

Ground:
Fresh water: .............................................................. 3-17
Loops: ....................................................................... 1-10
Loss: ............................................................ 16-9, 16-10ff
Lossy: .......................................................................... 3-2
Parameters, measuring: ...................................... 27-36ff
Perfect: ................................................................. 3-2, 4-2
Plane: .............................................................. 2-17, 6-16
Practical suggestions: ................................................ 3-9
Reflected ray: ........................................................... 23-5
Reflection factor: ..................................................... 3-20
Reflections: .............................................. 3-11, 3-19, 4-1
Resistance: ................................................................ 8-24
Return loss: ............................................................... 3-11
RF alternative: .......................................................... 1-10
Salt water: ................................................................. 3-17
Screen: ................................................................. 3-2, 3-7
Strap: ........................................................................... 1-9
Water pipe: .................................................................. 7-2
Wave: .......................................................... 11-37, 23-4ff
Wave range: .............................................................. 23-5

Ground-plane antennas: .... 3-2, 4-8ff, 6-18ff, 6-18ff, 7-16
for 144, 222 and 440 MHz: ................................ 18-23ff

Group of dipoles: ........................................................... 8-1
Grover, F. W.: .................................................................. 5-4
Guanella balun: ............................................................. 6-13
Gusset plates: .............................................................. 20-12
Guth, Dr Peter: .................................................... 3-30, 17-2
Guy wires:

Anchors: ................................................................. 22-6ff
Avoiding, during installation: ............................ 22-25ff
Earth screw: ............................................................ 22-17
EHS: ........................................................................ 22-15
Elongation: ............................................................... 22-9
Equalizer plate: ...................................................... 22-18
Guy bracket: ........................................................... 22-17
Klein cable grip: ..................................................... 22-18
Loos guy wire tensioner: ....................................... 22-18
Material: ................................................................ 22-6ff
Phillystran: .......................................................... 22-15ff
Preformed guy grips: ............................................. 22-16
Resonance: ........................................................... 22-18ff
Snubber assemblies: ............................................... 22-12
Tension: ..................................................................... 22-7
Thimbles: ................................................................ 22-16
Torque arm assembly: ................................ 22-17, 20-09
Tower: ....................................................................... 4-22
Track, for raising antennas: ................................... 22-25
Turnbuckles: ........................................................... 22-16

Gyro frequency: .......................................................... 23-22

HHHHH
H field: ............................................................................ 3-3

Intensity: ............................................................3-6, 4-18
Losses: ........................................................................ 3-7
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H-Adcock: ..................................................................... 14-6
H-plane pattern: .............................................................. 2-8
Hairpin match: ................................................ 18-6, 26-11ff
Half elements: ............................................................ 11-11
Half sloper: ....................................................... 6-23ff, 6-44
Half-power points: .................... 2-10, 2-11, 8-2, 8-3, 11-3
Half-square antenna: ..................................... 6-24ff, 8-44ff

Changing the shape: .............................................. 6-26ff
Feed-point impedance: ............................................ 6-27
Patterns with frequency: ....................................... 6-27ff
Voltage feed: .......................................................... 6-27ff

Half-wave (full) sloper: ............................................... 6-44
Half-wave resonance: .............................................. 2-4, 2-4
Half-wave vertical dipole, feeding: ............................ 6-15
Hall, Jerry, K1TD: ............. 6-40, 10-22, 15-1, 15-2, 22-19
Hallidy, David, K2DH:................................... 19-32, 19-43
Halyards: ........................................................... 20-5ff, 22-1

Safe working tension: .............................................. 20-6
Hansen, Markus, VE7CA: .............................. 10-21, 15-11
Hard hat: ...................................................... 1-2, 1-5, 22-15
Hard-drawn copper wire: ............................................. 20-1
Hart, Ted, W5QJR: ............................................. 5-10, 5-12
Hat, capacitance: .......................................................... 4-14
Haviland, Bob, W4MB: ..................................... 4-1, 27-36
Hazards:

Electrical shock: ...................................................... 1-8ff
Health: .................................................................... 1-17ff
RF awareness guidelines: ........................................ 1-23
RF radiation: .......................................................... 1-17ff

HCJB, Missionary radio station: ................................. 12-1
HDL_ANT program: ................................................... 19-15
Healy, Rus, K2UA (ex-NJ2L): ................................... 13-16
Heat loss: ........................................................................ 2-2
Height: ............................................................................ 7-1
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Saltwater: ................................. 3-17, 3-20, 6-16, 6-50, 7-7
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Spillover loss: .......................................................... 19-17ff
Spin fading: ................................................................ 19-24
Spinning reel: ............................................................... 22-2
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Wave antennas: ......................................................... 13-2
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Stubs:

Capacitive: ................................................................ 7-12
Filter: ...................................................................... 19-22
Harmonics: ............................................................... 25-3
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Subsidence: ................................................................... 23-9
Sudden disappearing filaments: ................................ 23-28
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Summer solstice: ............................................................ 6-6
Sun noise: .................................................................... 19-13
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Super-J Maritime Antenna: .................................... 16-23ff
Suppliers:
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Towers: ...................................................................... 21-3
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Supports:
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Surface wave: ............................................................ 23-3ff
Surge impedance: ......................................................... 24-4
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Load: ........................................................................... 9-1
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Top (elevated) counterpoise: ....................................... 6-45
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Torque arm assembly: ....................................... 22-17,2209
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Towers:
Bases: .......................................................... 22-9, 22-12ff
Building antennas on the tower: ......................... 22-25ff
Canvas bucket: ............................................................ 1-2
Climbing equipment: .................................... 1-4ff, 1-5ff
Climbing tips: .......................................................... 1-4ff
Clothing: ..................................................................... 1-2
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Fold-over: ................................................................. 4-23
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Notebook: ................................................................... 1-5
PVRC mount: ....................................................... 22-27ff
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Rest periods: ............................................................... 1-6
Rohn: ......................................................................... 22-9
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Safety belt: ............................................................... 1-1ff
Suppliers: .................................................................. 21-3
Tapered pier-pin base: .............................................. 22-9
Tie-strings: .................................................................. 1-6
Tilt-over: ................................................................. 22-11
Tram, sling: ............................................................. 22-27
Tram, using a: ...................................................... 22-27ff
Unguyed: .............................................................. 22-10ff
Wet tower: ................................................................... 1-5
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Transformers: .......................................................... 2-4, 2-6

Quarter wave: ........................................................... 26-4
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Losses and deterioration: ....................................... 24-20
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Matched-line losses: ............................................. 24-6ff
Mismatched lines: .................................................... 24-5
Nonresistive terminations: ...................................... 24-6
Open-wire lines: ................................................2-2, 24-2
Parallel-conductor lines: .................................... 24-18ff
Practical: ................................................................ 24-7ff
Quarter-wavelength line: ....................................... 24-13
Reflection coefficient: ............................................. 24-7
Running the feed line: ........................................... 4-33ff
Simple lightning arrester: ........................................ 4-35
Single-wire: ............................................................ 24-22
Standing-wave ratio: ................................................ 24-9
Support for open-wire line: .................................. 4-33ff
Surge impedance: ..................................................... 24-4
Terminated: ............................................................ 24-4ff
Testing: ................................................................... 24-27
Tuned feeders: ............................................................ 7-1
Twisted: ..................................................................... 4-33
Two-wire lines: ......................................................... 24-2
Velocity of propagation: .......................................... 24-3
Voltage & current: .................................................. 24-15
Voltage and power ratings: .................................... 24-21
Waveguides: .............................................................. 24-2
Window lead-in panel: ............................................. 4-34
Window line: .................................................. 7-4, 24-17
Z0: .............................................................................. 24-4
Zip-cord: ......................................................... 15-2, 15-3

Transmission loss: ........................................................ 19-1
Transmission-line resonators (TLR): ....................... 9-10ff

as part of antenna: ................................................. 9-13ff
as part of feed line: ............................................... 9-16ff
Transformer: .......................................................... 9-11ff

Transmitter chassis: ....................................................... 7-2
Transom: ..................................................................... 16-23
Transom and masthead mounted verticals: ........... 16-32ff
Transponder noise floor: ............................................ 19-11
Transportable antennas: ............................................... 15-1
Trap Antennas: .................................................... 7-9ff, 25-2

Dipole, 3.5 to 28 MHz, 5 bands: .......................... 7-10ff
Dipole, 80, 40, 17 and 12 meters: ........................ 7-12ff
Dipole, 80, 40, 20, 15 and 10 meters: .................. 7-11ff
Trapped dipole: ........................................................ 26-2
Trapped tribanders: ............................................. 11-26ff
21 and 28 MHz vertical: ....................................... 7-17ff

Traps: ............................................................................ 4-14
Coax cable: ............................................................ 7-11ff
Coax capacitor: ........................................................ 7-17
Coaxial: ......................................................... 7-11ff, 7-13
Construction: ................................................ 7-11, 7-17ff
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Traps:
Doorknob capacitor: ................................................. 7-11
Electrical loading: ...................................................... 7-9
Fundamentals: ............................................................ 7-9
Impedance equation: ................................................ 7-10
L/C ratio: .................................................................... 7-9
Losses: ...................................................................... 7-10
Losses & power rating: ......................................... 7-14ff
Non-resonant: ........................................................... 7-10
Parallel resonant: ....................................................... 7-9
Power loss: ............................................................. 7-14ff
Power rating: ......................................................... 7-14ff
PVC pipe: .................................................................. 7-12
RTV sealant: ............................................................. 7-12

Tree-mounted HF ground-plane: ....................... 15-3, 15-4
Trees, as antenna supports: ....................................... 22-1ff

Vertical antennas: ..................................................... 4-24
Triband Yagi: ............................................. 4-20, 25-2, 26-2
Tropospheric:

Bending: .................................................................... 23-4
Ducting: ............................................................... 23-10ff
Propagation of VHF: .................................... 23-4, 23-7ff
Scatter: .................................................................... 23-35

Trough reflector: ........................................................ 18-51
Trough reflectors: .........................................18-17ff, 18-51
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True north: ...................................................................... 2-9
Tubing, aluminum: ............................................. 4-7, 20-6ff

Alloy numbers: ......................................................... 20-6
Construction with: ................................................. 20-8ff
Data table: ................................................................. 20-7
Sources for: ............................................................... 20-7
Telescoping: ........................................................... 4-17ff

Tucson Amateur Packet Radio (TAPR): ................... 19-30
Tuned feeders: ................................................................ 7-1
TUNER.SUM: ............................................................. 25-15
Tuners: .......................................................................... 25-1

Antenna: ....................................................... 4-6, 7-3, 7-7
Balanced: .................................................................. 8-22
Circuit balance: ........................................................ 25-6
Circuit Q: .................................................................. 25-3
Harmonic attenuation: .......................................... 25-2ff
High-power ARRL antenna tuner: ..................... 25-15ff
L-network: ............................................................. 25-6ff
Low-power link-coupled: .................... 25-13ff, 25-13ff
Measurement of line input current: ........................ 25-6
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UT-141 coax: .............................................................. 19-23
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6-Foot high 7-MHz antenna: ................................ 6-36ff
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Vertical monopole: ....................................................... 2-17
Vertical monopole, efficiency: .................................... 2-18
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Quagis: ......................................................18-13, 18-45ff
Quarter-wavelength vertical: ................................ 16-27
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Antenna systems: .................................................. 18-1ff
Antenna-height gain, nomograph: ........................ 23-13
Capabilities, nomograph: ....................................... 23-11
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Terrain: .................................................................... 23-12

View antenna window (EZNEC): .................................. 4-8
Viewshed: ............................................................ 3-31, 17-2
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Virtual resistance: .......................................................... 2-2
VNA: ........................................................................ 27-54ff
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Parameters: ............................................................. 23-29
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Balun: ...................................................................... 26-27
Clamping, protection: .............................................. 1-15
Induced: ...................................................................... 3-1
Loop: .................................................................... 7-2, 7-8
Ratio: ........................................................................... 2-9
Reflection coefficient: ............................................. 28-4
RF, measurement: ..................................................... 27-1
Source: ...................................................................... 4-14
Transmission lines: ................................................ 24-15

Voltmeter, RF: ............................................................... 27-1
Vortex shedding: ........................................................... 22-6
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W-shaped SWR curve: ................................................... 9-7
WØCY: ............................................................ 19-24, 19-26
WØLMD: ............................................. 19-12, 19-15, 19-18,

19-20, 19-21, 19-24, 19-29, 19-31
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W1CF: ........................................................................... 6-47
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W6NL: .................................................... 4-17, 11-27, 26-10
W6NL (ex-W6QHS): ................................................... 2-16
W6OWQ: .................................................................... 11-40
W6TWW: .......................................................... 16-5, 16-28
W6UYH: ....................................................................... 7-27
W7CNK: ..................................................................... 19-42
W7EL: .................................. 8-10, 8-16, 8-23, 8-31, 27-57
W7ITB: ....................................................................... 26-10
W7XC: ................................................................ 3-12, 27-8
W8GZ: ............................................................................. 7-6
W8JI: ........................................................................... 13-23
W8JK: ............................................ 8-13, 8-51, 19-5, 19-18
W8JK array: ...................................................... 6-13, 8-51ff
W8NWF: ....................................................................... 7-26
W8NX: ................................................................ 7-11, 7-13
W8NX trap dipoles: .................................................. 7-11ff
W8TP: ........................................................................... 5-26
W9CF: ........................................................................... 8-16
W9DUU: ..................................................................... 14-23
W9LZX: ........................................................................ 12-1
W9PE: ......................................................................... 14-20
WAØUZO: ................................................................... 17-14
WA2ANU: ................................................................... 14-18
WA3FET: ...................................................................... 3-24
WA3ULH: ..................................................................... 5-17
WA4JVE: .................................................................... 10-15
WA5FRF: .................................................................... 16-23
WA5TNY:.................................................................... 19-42
WA9BVS: .................................................................... 14-24
Walters, Mike, G3JVL: .............................................. 18-48
Ward, Al, W5LUA: ..................................................... 19-45
Wardley, David, ZL1BJQ: .......................................... 19-35
Water pipe: ...................................................................... 7-2
Wattmeters:

A directional in-line RF: ...................................... 27-9ff
Calorimeter type, for VHF and UHF: ................ 27-22ff

Wave:
Angle: ..................................................................... 3-13ff
Attenuation: .............................................................. 23-3
Extraordinary: ............................................. 23-21, 23-22
Front: ............................................................... 23-1, 23-2
Ordinary: ..................................................... 23-21, 23-22
Theory: ...................................................................... 3-24

Waveguides: ...................................................... 18-3ff, 24-2
Coupling to: .............................................................. 18-4
Dimensions: .............................................................. 18-3
Evolution of: ............................................................. 18-3
Modes of propagation in: ......................................... 18-3

Wavelength: .................................................................... 2-1
Wavelength-to-diameter ratio: ...................................... 2-3
WBØDGF: ..................................................................... 10-3
WBØIKN: .................................................................... 26-10
WBØKIZ: ...................................................................... 1-17

WD4FAB: ..................................... 1-99, 19-10, 19-2, 19-3,
19-5, 19-14, 19-18, 19-19, 19-27

Weatherproofing, wood: ............................................ 19-26
Weber, Dick, K5IU: .................................................... 22-20
White, Allan, W1EYI: ............................................... 16-21
Why tribanders?: ........................................................ 11-40
Wilkie, Jim, WY4R: ....................................................... 7-6
Wilkinson divider: ............................................. 8-10, 8-16
Williamson, Gerald, K5GW: ..................................... 19-33
Wilson, Paul M., W4HHK: ............................ 18-14, 18-18
Wilson, Robert, AL7KK: ............................................. 7-22
Wind compensation: .................................................... 22-3
Wind loading: ............................................................... 11-8
Windom:

Antenna: ...................................................................... 7-6
Carolina: .................................................................. 7-6ff
Carolina, matching unit: ............................................ 7-7

Windom, Loren G, W8GZ: ............................................ 7-6
Window 450-Ω ladder line: ........................................ 7-5ff
Winter solstice: .............................................................. 6-6
Wire: ................................................................................ 4-7

Antenna, splicing: .................................................... 20-4
as antenna conductors: ............................................. 20-1
Closely spaced: ........................................................ 4-17
Coordinate shortcuts: ................................................. 4-7
Copper clad steel: ..................................................... 20-2
Copper, data table: ................................................... 20-2
Crossing: ................................................................... 4-17
Fat wires connected to skinny wires: ...................... 4-17
Geometry: ................................................................ 4-4ff
Grid: ............................................................................ 2-8
Loss: .......................................................................... 4-15
Mesh: ........................................................................ 6-17
Radial systems: ....................................................... 3-7ff
Random length: ........................................................ 4-26
Short fat and acute-angle junction: ........................... 4-8
Straight: ...................................................................... 4-5
Stressed, data table: ................................................. 20-3
Tension and sag: .................................................... 20-2ff
Types of: ................................................................... 20-1

Wire LPDA for 3.5 or 7 MHz: ................................ 10-11ff
Wiring, electrical, and safety: .................................... 1-8ff
Witt, Frank, AI1H: .......................................... 9-1, 9-6, 9-9
Wolf, Johann Rudolph: ............................................... 23-16
Wolff, Ken, K1EA: ..................................................... 11-31
Wood:

for antenna construction: ....................................... 20-12
Weatherproofing: ................................................... 20-12

Worst-case front-to-rear: ............................................... 8-3
Worst-case front-to-rear ratio: .................................... 11-3
Wright, Joe, W4UEB: .................................................... 7-6
Wullenweber antenna: .................................................. 14-7
WWV/WWVH: .......................................................... 23-44
WXØB: ........................................................................ 11-42
WXØB Approach to stack matching and feeding: ... 11-42ff

index.pmd 3/12/2007, 11:19 AM958



959

YYYYY
Yagi: .................................................................. 2-16, 11-1ff

Bandwidth: ............................................................. 11-4ff
Co-planar crossed: ................................................... 19-5
Comparisons, 3-element designs: ........................... 11-6
Comparisons, 5-element designs: ........................... 11-6
Comparisons, 6-element designs: ................. 11-6, 11-8
Comparisons, 8-element designs: ................. 11-6, 11-9
Construction with aluminum tubing: .................... 11-10
Drive impedance and SWR: ................................. 11-4ff
Element tuning: ........................................................ 11-9
F/R: ............................................................................ 11-5
F-R ratio: ............................................................... 11-2ff
Feeding: .................................................................... 11-5
Gain: ....................................................................... 11-2ff
Gain & pattern degradation due to stacking: ......... 18-9
Gain and boom length: ............................... 11-6ff, 11-10
Gain versus F/R ratio: ........................................... 11-2ff
Horizontal model: ...................................................... 4-9
Input impedance: ................................................... 11-4ff
Interlaced elements: ............................................... 11-26
Loop, for 1296 MHz: .......................................... 18-48ff
Mechanical strength: ............................................... 11-2
Modifying Hy-Gain Yagis: .................. 11-25ff, 11-25ff
Monoband performance optimization: ................ 11-5ff
Multiband: ........................................................... 11-26ff
Multiband stack spacing: ....................................... 11-37
Offset crossed: ......................................................... 19-7
Optimized 10-meter Yagis: ................................ 11-12ff
Optimized 12-meter Yagis: ................................ 11-14ff
Optimized 15-meter Yagis: ................................ 11-18ff
Optimized 17-meter Yagis: ................................ 11-19ff
Optimized 20-meter Yagis: ................................ 11-20ff
Optimized 30-meter Yagis: ................................ 11-22ff
Optimized 40-meter Yagis: ................................ 11-23ff
Optimum design parameters: ............................... 11-5ff
Optimum designs and element spacing: .............. 11-8ff
Patterns: ..................................................... 11-2ff, 11-2ff
Performance optimization: ................................... 11-5ff
Performance parameters: ...................................... 11-2ff
Specific designs: ................................................. 11-12ff
Stacked Yagis: ..................................................... 11-29ff
Stacking: ................................................................ 18-7ff
Stacking different frequencies: ............................ 18-8ff
Stacking same frequencies: ................................ 18-10ff
Stacking stacks of different frequencies: .......... 18-12ff
Stacking, feed method: ......................................... 18-7ff
Trapped tribanders: ............................................. 11-26ff
Two elements: ........................................................ 11-2ff
VHF and UHF: ....................................................... 18-7ff
2-element designs: ................................................... 11-8
6-meter: ................................................................ 18-27ff
15 m Yagis: .......................................................... 11-17ff

Yagi vs quad: ............................................................. 12-1ff
Yagi-Uda: ...................................................................... 11-1
YagiMax: ....................................................................... 3-23

Yankee Clipper Contest Club: ................................... 11-31
Yield strength: ............................................................ 22-23
YO (Yagi Optimizer): ................................................... 3-23
YT (Yagi Terrain analyzer): ............................. 3-26, 23-31
YV5DLT: ..................................................................... 10-17
YW (Yagi for Windows): .............................................. 3-23

ZZZZZ
Z0 of lines: .................................................................... 24-4

From impedance measurements: ................ 27-30, 28-8
Zenith angle: ..........................................................2-9, 2-15
Zepp, end-fed: ................................................................. 7-2
Zepp, extended double: ............................................. 8-40ff
Zeppelin: ......................................................................... 7-2
Zinc-chromate primer: ............................................... 20-13
Zip-cord antennas: .................................................... 15-2ff
ZL1BJQ: .......................................................... 18-22, 19-35
Zone current: ........................................................... 3-5, 3-8
ZS6JT: ......................................................................... 19-11
Zurich sunspot numbers: ........................................... 23-16
1-800-MAPS-USA: ...................................................... 3-29
1.8 MHz antennas, receiving loop: .......................... 5-23ff
1.8-3.5 MHz vertical using existing tower: ............. 6-21ff
1.8-MHz antennas using towers: .............................. 6-47ff
1.8-MHz inverted-L: ................................................. 6-42ff
2-element broadside/end-fire switching: .................... 8-34
2-element quad: ............................................................ 12-1
2-element Yagis: ........................................................... 11-8
2-element, 8-foot boom pentaband quad: ................ 12-9ff
2M-22C: ...................................................................... 19-27
2M-CP22: .................................................................... 19-10
3-element binomial broadside array: .......................... 8-27
3.5 MHz antennas, horizontal loop: ......................... 5-22ff
3.5 to 28 MHz trap dipole, 5 bands: ......................... 7-10ff
3.5 to 30 MHz small transmitting loops: ................. 5-13ff
3D analysis: .................................................................. 4-16
4-element arrays, feeding: ........................................ 8-20ff
4-element rectangular array: .................................... 8-29ff
4-element rectangular switching: ................................ 8-34
5-band LPDA: .......................................................... 10-15ff
5-element, 26-foot boom triband quad: ................... 12-5ff
5/8-wavelength 220-MHz mobile antenna: ........... 16-29ff
6-Foot high 7-MHz vertical antenna: ...................... 6-36ff
7 MHz antennas:

Horizontal loop: .................................................... 5-22ff
Vertical loop: ............................................................ 5-22

7-MHz sloper system: ............................................... 6-48ff
7N1JVW:..................................................................... 19-21
10 GHz pyramidal horn: ......................................... 18-52ff
14-14.35 MHz Log-Yag: ......................................... 10-25ff
20/15/10-meter triband 2-element Yagi: ............... 15-15ff
21 and 28 MHz trap vertical: .................................... 7-17ff
23CM22EZA: ............................................................... 19-7
30/17/12-meter triband 2-element Yagi: ............... 15-17ff
40-meter backstay half sloper: ............................... 16-35ff

index.pmd 3/12/2007, 11:19 AM959



960

40-meter wire Yagi: ................................................ 15-19ff
80, 40, 17 and 12-meter trap dipole: ........................ 7-12ff
80, 40, 20, 15 and 10-meter trap dipole: .................. 7-11ff
80-meter dipole with TLR transformer: ..................... 9-17
80-meter DX special: ................................................ 9-13ff
120 deg. fed, 60 deg. spaced array: .......................... 8-30ff
135-foot, 80 to 10-meter dipole: ................................ 7-3ff
144 MHz antennas:

Cardioid-pattern RDF antenna: .......................... 14-16ff
Ground-plane: ...........................................18-23, 18-23ff
Quad, 2 elements: ................................................... 18-41
Quad, 4 element portable: .................................. 18-41ff
Quagi, 15 elements: ............................................ 18-45ff
Yagi, 12 elements: ............................................... 18-34ff
5/8-wavelength vertical: ..................................... 16-28ff

144 MHz duplexer: ................................................. 17-14ff

222 MHz antennas:
Ground-plane: ...................................................... 18-23ff
Quagi, 15 elements: ............................................ 18-45ff
Yagi, 16 elements: ............................................... 18-38ff

432 MHz antennas:
Ground-plane: ...................................................... 18-23ff
Quagi, 15 elements: ............................................ 18-45ff
Quagi, 8 elements: .............................................. 18-45ff
Trough reflector: .................................................... 18-42
Yagi, 22 elements: ............................................... 18-31ff

436-CP30: ................................................................... 19-10
1296 MHz antennas:

Quagi, 10 elements: ............................................ 18-46ff
Quagi, 15 elements: ............................................ 18-46ff
Quagi, 25 elements: ............................................ 18-47ff

index.pmd 3/12/2007, 11:19 AM960



961

Notes

index.pmd 3/12/2007, 11:19 AM961



962

Notes

index.pmd 3/12/2007, 11:19 AM962



963

Notes

index.pmd 3/12/2007, 11:19 AM963



964

Notes

index.pmd 3/12/2007, 11:19 AM964



965

Notes

index.pmd 3/12/2007, 11:19 AM965



966

Notes

index.pmd 3/12/2007, 11:19 AM966



967

Notes

index.pmd 3/12/2007, 11:19 AM967



968

index.pmd 3/12/2007, 11:19 AM968



969

Where did you purchase this book?

From ARRL directly From an ARRL dealer

Is there a dealer who carries ARRL publications within:

5 miles 15 miles 30 miles of your location? Not sure.

License class:

Novice Technician Technician with code General Advanced Amateur

Extra

Name ARRL member? Yes No

_______________________________________________________________ Call Sign __________________________

Daytime Phone ( ) _________________________________________ Age ______________________________

Address ___________________________________________________________________________________________

City, State/Province, ZIP/Postal Code                                                                        E-mail:

If licensed, how long? ____________________________________________________

Other hobbies __________________________________________________________

_______________________________________________________________________

Occupation ___________________________________________________________

F E E D B A C KF E E D B A C K

For ARRL use only ANT BK

Edition          20 21 22 23 24 25 26

Printing 1 2 3 4 5 6 7 8 9 10 11 12

Please use this form to give us your comments on this book and what you'd like to see in future editions, or e-mail us at
pubsfdbk@arrl.org (publications feedback). If you use e-mail, please include your name, call, e-mail address and the
book
title, edition and printing in the body of your message. Also indicate whether or not you are an ARRL member.

index.pmd 3/12/2007, 11:19 AM969



970

From __________________________________

_______________________________________

_______________________________________

Please affix
postage. Post
Office will not
deliver without
postage.

EDITOR, ARRL ANTENNA BOOK
ARRL—THE NATIONAL ASSOCIATION FOR
   AMATEUR RADIO
225 MAIN STREET
NEWINGTON CT 06111-1494

please fold and tape

index.pmd 3/12/2007, 11:19 AM970



971

Introduction to the CD-ROM Edition
The ARRL Antenna Book, 21st Edition

   Much has changed since 1939, including the pos-
sible ways of delivering information—this CD-ROM is
evidence of that! One thing that hasn’t changed is that
antennas and antenna systems are still the make-or-
break component of any amateur station. We are
pleased to bring you this 21st edition of The ARRL
Antenna Book on CD-ROM. The CD-ROM book
contains all of the text, drawings and photos contained
in the printed 21st edition. And exclusive to the CD-
ROM are over 70,000 pages of propagation tables that
can help you determine what HF propagation to expect
throughout the world, throughout the year and
throughout the sunspot cycle.

   Make sure you try out the software included for the
PC. Follow the instructions for installation of the
software and data files.
Using this CD-ROM

   This CD-ROM is viewed using Adobe’s Reader
software. Version 7.0 of the software is included on the
CD-ROM. The book and the companion files include
hyperlinks. These links will appear in blue or green
text. Clicking on the text of a hyperlink will cause
Reader to display another, related part of the book.
(See the Reader Help documentation for information
on configuring this feature.)

   The version of Acrobat Reader used with this CD-
ROM includes Acrobat Search capability, which allows
rapid full-text search of the entire book. This functions
as an instant index for every chapter and word in the
book. We strongly recommend that you take a few
minutes to view the on-line documentation available
from Acrobat Reader’s Help menu.

   Note: Adobe Reader version 6.0 or higher is re-
quired to use the search index included on this CD-
ROM. Older versions of Acrobat Reader will not work
with the search index, but are otherwise functional.
Again, Adobe Reader 7.0 is included on the CD-ROM,
if you need to install this version.
Installing Adobe Acrobat Reader

   “In recent years it has been borne home on us most forcibly that there is greater room for
increased performance through superior antenna systems than in any other part of the
equipment.”

—from the Foreword to the First Edition,

   You may not have Acrobat Reader installed on your
computer or you may have an older version installed.
Installing Adobe Acrobat Reader Ver.7 is optional
during the main Setup installation, and you can do it
later, after installing the Antenna Book software too.

To install Acrobat Reader for Windows:
Select Run from the Windows Start menu.

1. Type or Browse to d:\AdbeRdr709_en_US.exe
(where d: is the drive letter of your CD-ROM
drive; if the CD-ROM is a different drive on
your system, use the appropriate letter) and
press Enter.

2. Follow the instructions that appear on your
screen.

To install Acrobat Reader for the Macintosh:
1. From the top-level folder of the CD, double

click on the file
“Adobe_Reader_MAC_708.dmg” to open up
the disk image. Then double click the Adobe
Reader Installer icon to launch the installer.

AB21 Intro to CD.DOC    HE:RDS    3/7/2007    8:14
AM    Page 3
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Choices, Summary and Detailed Propagation Tables

USA
W1B Boston, MA
W2A Albany, NY
W2N NYC, NY
W3D Washington, DC
W4A Montgomery, AL
W4F Miami, FL
W4G Atlanta, GA
W4K Louisville, KY
W4N Raleigh, NC
W4T Memphis, TN
W5A Little Rock, AR
W5H Houston, TX
W5L New Orleans, LA
W5M Jackson, MS
W5N Albuquerque, NM
W5O Oklahoma City, OK
W5T Dallas, TX
W6L Los Angeles, CA
W6S San Francisco, CA
W7A Phoenix, AZ
W7I Boise, ID
W7M Helena, MT
W7N Las Vegas, NV
W7O Portland, OR
W7U Salt Lake City, UT
W7W Seattle, WA
W7Y Cheyenne, WY
W8M Detroit, MI
W8O Cincinnati, OH
W8W Charleston, WV
W9C Chicago, IL
W9I Indianapolis, IN
W9W Milwaukee, WI
WØC Denver, CO
WØD Bismarck, ND
WØI Kansas City, MO
WØK Middle of US, KS
WØM St. Louis, MO
WØN Omaha, NE
WØS Pierre, SD

Other, North America
6Y Kingston, Jamaica
8P Bridgetown, Barbados
HP Panama City, Panama
KL7 Anchorage, Alaska
KP2 Virgin Islands
TI San Jose, Costa Rica
V3 Belmopan, Belize
VE1 Halifax, Nova Scotia
VE2 Montreal, Quebec
VE3 Toronto, Ontario
VE4 Winnipeg, Manitoba
VE5 Regina, Saskatchewan
VE6 Edmonton, Alberta
VE7 Vancouver, BC
VE8 Yellowknife, NWT
VO1 St. John’s, NFL
VP2 Anguilla
VP5 Turks & Caicos
XE1 Mexico City, Mexico

Europe
CT Lisbon, Portugal
DL Bonn, Germany
EA Madrid, Spain
EI Dublin, Ireland
ER Kishinev, Moldava
F Paris, France
G London, England
I Rome, Italy
JW Svalbard
OH Helsinki, Finland
OK Prague, Czech Republic
ON Brussels, Belgium
OZ Copenhagen, Denmark
SV Athens, Greece
TF Reykjavik, Iceland
UA3 Moscow, Russia
UA6 Rostov, Russia
UR Kiev, Ukraine
YO Bucharest, Romania
YU Belgrade, Yugoslavia

South America
CE Santiago, Chile
CP La Paz, Bolivia
FY Cayenne, French Guiana
HC Quito, Ecuador
HC8 Galapagos Islands
HK Bogota, Columbia
LU Buenos Aires, Argentina
OA Lima, Peru
P4 Aruba
PY1 Rio de Janeiro, Brazil
PYØ Fernando de Noronha
YV Caracas, Venezuela
YVØ Aves Island
ZP Asuncion, Paraguay

Asia
1S Spratly Islands
3W Ho Chi Minh City, Vietnam
4J Baku, Azerbaijan
4S Columbo, Sri Lanka
4X Jerusalem, Israel
9N Katmandu, Nepal
A6 Dubai, UAE
AP Karachi, Pakistan
BY1 Beijing, China
BY4 Shanghai, China
BYØ Lhasa, China
HS Bangkok, Thailand
HZ Riyadh, Saudi Arabia
JA1 Tokyo, Japan
JA3 Osaka, Japan
JA8 Sapporo, Japan
JT Ulan Bator, Mongolia
TA Ankara, Turkey
UA9 Perm, Russia
UAØ Khabarovsk, Russia
UN Alma-Ata, Kazakh
VR2 Hong Kong
VU New Delhi, India
VU7 Andaman Islands
XZ Rangoon, Myanmar
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Oceania
3D2 Fiji Islands
DU Manila, Philippines
FO Tahiti
H4 Honiara, Solomon Islands
JD1 Ogasawara Island
KHØ Saipan, Mariana Islands
KH5K Kingman Reef
KH6 Honolulu, Hawaii
KH8 American Samoa
V7 Kwajalein, Marshall Islands
VK2 Sydney, Australia
VK6 Perth, Australia
VK8 Darwin, Australia
YB Jakarta, Indonesia
ZL1 Aukland, New Zealand
ZL3 Christchurch, New Zealand

These PDF files contain propagation prediction
tables valid from the transmitting site indicated in the
filename to seven generalized receiving locations
throughout the world in the Summary Tables and for the
40 CQ Zones in the Detailed Tables. The user selects a
single transmitting site closest to his/her location. You
can access this data by opening Adobe Acrobat Reader
and selecting Prop Index.pdf. Or you can operate from
the main table of contents in the left pane of the open-
ing window.

Each transmitting location is organized by five lev-
els of solar activity over the whole 11-year solar cycle:

VL (Very Low: SSN between 0 to 20)
LO (Low: SSN between 20 to 40)
ME (Medium: SSN between 40 to 60)
HI (High: SSN between 60 to 100)
VH (Very High: SSN between 100 to 150)
UH (Ultra High: SSN greater than 150)

The seven generalized locations throughout the
world for the Summary Tables are:

EU = Europe (all of Europe)
FE = Far East (centered on Tokyo, Japan)
SA = South America (centered on Asuncion,

Paraguay)
AF = Africa (centered on Lusaka, Zambia)
AS = southern Asia (centered on New Delhi, In-
dia)
OC = Oceania (centered on Sydney, Australia)
NA = North America (all of USA).

Both types of propagation files show the highest
predicted signal strength (in S-units) throughout the gen-
eralized receiving area, for a 1500-W transmitter and
rather good antennas on both sides of the circuit. The
standard antennas are 100-foot high inverted-V dipoles
for 80 and 40 meters, a 3-element Yagi at 100 feet for 20

meters, and a 4-element Yagi at 60 feet for 15 and 10
meters. Discount the S-Meter readings in the tables to
represent a smaller station:

Subtract 2 S units for a dipole instead of a Yagi
Subtract 3 S units for a dipole at 50 feet instead of
a Yagi at 100 feet
Subtract 1 S unit for a dipole at 50 feet rather than
a dipole at 100 feet
Subtract 3 S units for 100 W rather than 1500 W.
Subtract 6 S units for 5 W rather than 1500 W.

Shown below is an image of a Summary Table print-
out from Boston to the rest of the world, for Very High
solar activity in January. This table could be used, for
example, to help plan which bands to operate when on a
DXpedition to some exotic location.

The Detailed Table printout from Boston to the rest
of the world on 20 meters for January from Boston dur-
ing a Very High level of the solar cycle is shown on the
following page. It shows the predicted signal strength
in each of the 40 CQ Zones around the world. Note that
long-path openings are predicted by an asterisk ap-
pended to the end of the predicted signal strength.

Also located on the CD-ROM in the \Propagation
subdirectory is the Fig6Tab.pdf file described in Chap-
ter 3 of the printed book. This set of tables shows the
hours open to each of 10 regions throughout the USA
for Very-Low/Medium/Very-High levels of SSN.

Enjoy the software. We would appreciate any feed-
back or bug reports you might have.

73,

R. Dean Straw, N6BV
Editor, The ARRL Antenna Book
email: n6bv@arrl.org

Africa
3B9 Rodrigues
3C Bata, Equatorial Guinea
3V Tunis, Tunisia
5N Lagos, Nigeria
5R Antananarivo, Madagascar
5U Niamey, Niger Republic
5Z Nairobi, Kenya
6W Dakar, Senegal
7Q Lolongwe, Malawi
7X Algiers, Algeria
9J Lusaka, Zambia
9L Freetown, Sierra Leone
9X Kigali, Rwanda

C9 Maputo, Mozambique
CN Casablanca, Morroco
CT3 Madeira Islands
D2 Luanda, Angola
EA8 Canary Islands
IG9 Lampedusa, Italy
J2 Djibouti
ST Khartoum, Sudan
SU Cairo, Egypt
VQ9 Chagos, Diego Garcia
XT Burkina Faso
ZS1 Capetown, So. Africa
ZS6 Johannesburg, So. Africa
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Sample Summary Propagation-Prediction Table, January from Boston to the World
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Sample Detailed Propagation Table for 20 Meters, January, Boston to World
for Very High SSN
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