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A  What’'sNew In the 21st Edition of
“%“ The ARRL Antenna Book?

I’ s hard to iImagine that thisisthe fifth
Edition of The ARRL Antenna Book for which
I’ ve been Handling Editor! Goodness, how
timeflies.



Changesin the 213 Edition

* About 20% of the book changed materially.

» The complete printed book is on the CD-
ROM bundled with the book, just like the 20

Edition. Plus there are software programs and
data on the CD-ROM.



Changesin the 213 Edition

* | recelved tremendous help from the
following contributors:

* Roy Lewallen, W7EL — Chap 8,
Multielement Arrays

* Rudy Severns, N6LF -- Chap 27,
M easurements



Changes

Here are some examples of the kind of
changes you'll find in the paper book.

Asusual, you'll find lots of comparisons
of antennas thanks to the latest computer
modeling software.

Here are some highlights from Chapter 6,
L ow-Freguency Antennas.



Chap 6, L ow-Freguency Antennas
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Fig 1—Screen capture from HFTA (HF Terrain Assessment)
program showing elevation response for 100400t high
dipole over flat ground on 7.1 MHz, with bargraph overlay
of the statistical elevation angles needed over the whole
11-year solar cycle from New England (Boston) to all of
Europe. Even a 100foot high antenna cannot cover all the
necessary angles.

The importance of low angles for low-band DXing.



Chap 6, L ow-Freguency Antennas
NVIS
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Fig T—At A, Predicted 40 meter geographic coverage plot for a 100 W transmitter in December at 0000 UTC (near sun-
set), for a SSN (Smoothed Sunspot Number) of 20. The antennas used are 20 foot-high inverted V dipoles. At B, 40 meter
coverage for same date and time, but for 100 foot-high flattop dipeles. Most of California is well covered with 59 signals
in both cases, but there is more susceptibility in the higher dipole case to thunderstorm crashes coming from cuwtside
California, for example from Arizona or even Texas. Such noise can interfere with communications inside California.

More coverage of NV IS techniques.




Chap 6, L ow-Freguency Antennas

NVIS
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Fig 11—VOACAP calculations for a
350 mile path from San Francisco
to Los Angeles, using 10 foot-high
flattop dipoles. This plot shows
the signal strength in S Units
(“510" = S9410) for a worst-case
moenth’SSN combination—winter
solstice, in December, for a low
level of solar activity (SSN = 20).
The 40-meter signal drops te a
very low level during the night
because the MUF drops well be-
low 7.2 MHz. The 80-meter signal
drops in the aftermoon because of
DHayer absorption. For 24-hour
communications on this path, the
rule of thumb is to select 40 me-
ters during the day and 80 meters
during the night.

More coverage of NV IS techniques.




Chap 6, L ow-Freguency Antennas
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Fig 57—Progression of end-loaded-vertical
dipole designs. At A, the HVD (half-wawve werti-
cal dipole), with no end loading. At B, an HVD
whose bottom half has been replaced with a
set of four ground-plane radials, making it into
the familiar ground-plane vertical. At C, G&EXN-
style dipole with end loading of two wires at
both top and bottom. At D, end-loaded dipole
with four shorter wires at top and bottom.

At E, K8CH end-loaded dipole with asymmetric
loading wires. The four top wires are slanted
down to the ground using extension insulating
strings that also hold up the bottom horizontal
end-loading wires. See Fig 58.




Fig 58—Layout of CVD made using #14 wire suspended
from a tree branch.

A 40-meter CVD — Compact Vertical Dipole.



Chap 6, Low-Frequency Antennas

Table 9
Variations on aVertical Center-Fed Dipole
Mame Shde Vertical Spoks Min. Ht Ml . 21 SWR Haipin  Cantar

Fig 57 Langth L ength faat Gain kHz Coif Load
faet oot aBi uH uH
20 Meters
P B 17.63 16.63 8 0.29 400 —_ —
CVD A c 13 TET 8 012 G625 —_ —
CvVhz D 12 5.1 8 0.00 550 0,68 0.68
CVD 3 E 1215 5.5 B =01 450 05 0.5
30 Meters
GP E 24 .54 23.14 8 0.04 400 — —
CVDA E 24 R.33 8 0.2 500 — —
cvVhe E 17 T80 B —0.35 400 0,82 0.52
40 Meters
HYVD A 65 — 8 013 450 — —
GP 1 E a5 33 8 .12 326 — —
GP2 E 345 33 2 —0.37 400 — —
cCVDA cC 25 15 8 .42 450 — —
cvh ez G 24 15 2 —1.09 400 — —
cvVD 3 D 24 10 8 —{1.656 425 — 0.25
CVD 4 D 24 5 g —0.85 225 — ar
T B D 16 a 8 —1.18 175 Q.94 6.8
CVD e E 24 11.3 8 —0.59 250 — —
80 Meters
HVD A 135 — 8 019 225 — —
GP B G55 61 g .11 200 —_ —
VDA G 48.3 a0 g =027 200 —_ —
cvh 2z E 46.5 21.9 g =0.50 150 — —

The CVD — Compact Vertical Dipole.



Some examples from Chapter 8,
Multielement Arrayswith
special EZNEC-ARRL and

ArrayFeedl software by Roy
Lewallen, W7EL



Chap 8, Multielement Arrays

5 |D|1| D Plot: 4-Square With Ideal Currents 5 |E||5|
Setups  Miew  Utlities  Help File Edit “iew Options Reset
> 4-5quare With Ideal Currents * Total Field EZMEC ARRL
Open File ARRL_45quare_Example EZ
Save As > | Frequency T15MHz
Ant Notes wavelength 137.562 1t
Ershs > | Wires 4'wires, B0 segments
RO > | Sources 4 Sources
i > | Loads 4 Loads
" FFTab | > | Trans Lines 0 Lines
T + | Ground Type Real/MININEC
T owh | > | Ground Descrip 1 Medium [0.005, 13)
— > | 'Wire Loss Zem 715 MHz
_\u"iew Ant il
S || N glm:sT ;e?t i “azimth Plot Cursor Bear 450 deg.
|| Mot Type <M Elevation &ngle  23.0 deg. Gain 3.53 dBi
|_* |Elevation Angle 23 Deg Outer Ring 353 dBi 0.0 dBmax
> | Step Size 1Deq.
FF Plat I + | Ref Level 0 dBi Slice Max Gain - 3.53 dBi @ Bearing = 45.0 deg.
> | Al SWR Z0 75 ohms FrontBack 2571 dB
> | Desc Dptions Beamwicth 99.4 deg.; -3dB @& 355.3, 94 7 deg.
Sidelobe Gain -22.17 dBi @ Bearing = 225.0 deg.
FrontiSidelobe 2571 dB
. R
File Edit Wiew OCptions Reset File Edk Search Format
- Zoom EZMEC ARRL EZHEC ARRL wver. 4.8 1=
a a
4-Square With Ideal Currents /1772087 3:28:87 PH
——————————————— SOURCE DATA ———————————————
fud fud Frequency = 7.15 HHz
Dizplay Current
Hewtl Hewtl Source 1 Uoltage = 61.88 U. at -44.81 degq.
Current = 2.678 A. at 0.8 deg.
~ Mave Image——— Impedance = 16.4 - J 15.8% ohms
X4 3 Power = 117.7 uwatts
Y4 » SWR (508 ohm system) = 3.387 (75 ohm system) = L_7B6
Z B 3 b
Source 2 Uoltage = 162.5 U. at -188.69 deg.
Reset | Current = 2.678 A. at -90.0 deg.
Impedance = 57.47 - J 19.44 ohms
[~ CerterAntlmage | Mo wires selected Power = %412.2 watts
SWR (58 ohm system) = 1.471 (75 ohm system) = 1.4B6
Source 3 Uoltage = 162.5 U. at -108.69 deg.
Current = 2_678 A. at -90.0 deq. =
distart] cedk...| Bwind... | o adeb... | [Fibox... | Emicre.. [Bece.- @00 &80 & |B 2B G 20w 328

EZNEC-ARRL updated by Roy Lewallen, W7EL



Chap 8, Multielement Arrays

Fig 16—“Simplest” feed system for 2-alement array.
Mo matching or phasing network is used here, only
transmission lines.

“Simplest” feed system, 2-element phased array.



Chap 8, Multielement Arrays

& WL arrayfeedt e

—drap Type————————— — Inputs
O T Bl Enter Frequency MHz I?_1 5 Help
" Four Square Enter feedpoint impedances
El L Fi oh # ah i
{4 Element Rectangle =men S Snms [t
Leading Element |3?53 |.1 9.1
— Feed Svstem Type ;
Lagging Element IES_S? i-| a5
{* "Simplest"
L Metwork — Phyzical Lengths

Choose line impedances

_ _ Line 120 I?E— chims ‘elocity Factar I_EE

% ; Unitz
Line 220 I h
Leading e it S i~ Meters
element Lagging = Milimeters
element % Fest
" Inches
Lne 1 Choose lagging:leading | mag, phaze " Wavelengths

Lina 2
W Mag I'|— F'haselr o 14 wavelength 22,698

1/2 mavelength 45,396

Main feed | — Solutions

A'd wavelength  63.093
Electrical Length, Degrees ; ;
15t Saln Snd Soln 1zt Solution  2nd Solution
Line 1 70.43 129,93 Line 117.777 32,768

Line 2 15681 184,31 Ling 2 33.546 46,453
Zin .67 + 1351 50.64 -j1.52

Arrayfeedl and “simplest” feed system



Fig 17— The addition of a simple L-network to Fig 16
allows you to easily adjust feading of element pairs at
other relative phase angles and'or magnitude ratios.

L-Network feed system for 2-element phased array



—&ray Tepe
" Two Element

{* Four Square

{4 Element Rectangle

— Feed Svstem Type

{* "Simplest"
= L Metwark
Laading
& elemen

5 Lagging
" element

— Inputs

Enter Freguency MHz I?_1 5

Enter feedpoint impedances

Chap 8, Multielement Arrays

i, WTEL Arrayfeedl

Elernent R ohirns = ohmnz
Leading Element i-| £ 4 |.1 B85
Side Elements |5;-'_4? |.1 9.44
Lagging Element |77 a1 {54.8

Choose line impedances

Line 1 20 |5|:| ohmns
Line 2 20 |5|:| ohmns

Choose £0 of 1/4 or 3/4 wavelength linez

|5|:|— ohmns

Middle:leading | mag, phaze
tag 1 Phase -90 deg

Linez marked * are all the zame
length and 20, and either 1./4
ar 34 WL long.

— Solutions

Electrical Length, Degrees

1zt Saln 2nd Soln
Line1 23.83 137.92
Line2 164.90 21336
Zin 11.24 +10.23 3647 +|7.58

_iolx]
Help
Clear Entries
— Physical Lengths
‘elocity Factar I_gg
Itz
" heters
= Milimeters
{* Fest
" Inches
" Wavelengths
1/4 wavelength 23,200
1/2 mavelength  56.401
A'd wmavelength 84,601
1zt Solution  2nd Solution
Line 1 7.483 43214
Line 2 51.668 BE. 855

Arrayfeedl and “simplest” feed system for Four Square




Chapter 14,
Dir ection-Finding Antennas



Chap 14, Direction-Finding Antennas
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Fig 44—Tapa-maasura beam dimansions,

A Tape-Measure Beam for RDFing



Chapter 16,
Mobileand Maritime Antennas



Chap 16, Mobile Antennas

Fig 23—The completed Screwdriver antenna mounted on
KO4TV's truck rear bumper. (Phote courfesy of Gary
Pearca, KN4AQ.)

The " Screwdriver” mobile antenna



Chapter 23,
Radio Wave Propagation



]\ Chap 23, Radio Wave Propagation
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Fig 26—Modified VOAAREA plot for 21.2 MHz from San
Francisco to the rest of the US, annotated with signal
levels in S units, as well as signal contours in dBW (dB
below a watt). Antennas are assumed to be 3-element
Yagis at 55 feet above flat ground; the transmitter power
is 1500 W; the month is November with SSN = 50, a
moderate level of solar activity, at 22 UTC. The most
obvious feature is the large “skip zone” centered on the
transmitter in San Francisco, extending almost a 'z of
the distance across the US.

]
G

Details on the concept of a“Skip Zone”



Chapter 27,
Antennas & Transmission Line
M easur ements

New coverage on Vector Network
Analyzers (VNAS) by Rudy
Severns, NoLF



Software Included with the 21st
Edition of The ARRL Antenna Book

Windows Software:

TLW — Transmission Line for Windows

YW —Yagis for Windows

HFTA —HF Terrain Assessment

MicroDEM (by Peter Guth, US Naval Academy)
Geo Alert Wizard—ARRL (by Jim Tabor, KUSS)
Range-Bearing

ArrayFeedl (by Roy Lewallen, W/EL)
EZNEC-ARRL v. 4 (by Roy Lewallen, W7EL)



Software Included with the 21st
Edition of The ARRL Antenna Book

_ (O x|
| TLW, Transmission Line Program for Windows  Heip |
Sersion 3.00, Copyright 2000-2006, ARREL, by NBBY, har 14, 2006 i’

Cable Type: | 1/2-Inch LDF4-50A Andrew Heliax ~ e

{+ Feet
" Meters

Length: 100 Feet |E70 100 | ambda

Use """ suffix for wavelength (for example, 025w

Frequency; |5800.0 tHz

Characteristic Z0; 600 - 001 Ohms Matched-Line Loss:  B.1585 dBA00 Feet

“elocity Factor: 088 Max Voltage 1400 % Total Matched-Line Loss:  B.155 dB

Source

i+ Normsl = Load Resistance: I 50 (¥ Molt Current

i~ Autek Ohms | | ¢ Resist/Reac Sraph
) Imput Reactance: | 0

" Moize Bridge

Tuner | Print Exit

SWE at Line Input: 1.00 SR at Load: 1.00

Fho at Load: 0.00015
Additional Loss Due to SYWR:  0.000 dB

Taotal Line Loss: 6155 dB

Impedance at Input: 50.01 -j0.00 Ohms = 50.01 Ohms at  -0.01 Degrees

Now covers up to 6 GHz



Software Included with the 21st
Edition of The ARRL Antenna Book

High-Pass L-Metwork

R-215 (Belden 8267) Length: 100 feet Freguency: 3.8 MHz
At load: 42 - 20 ohms = 465 ohms, at -25.5 degrees Load SWRE = 1.57

Eff =07 1.515WE BW = Large, 2:1 5WE BW = Large

Estimated power lost in tuner for 1500 WY input: BWY (002 dB = 0.4% lost)
Transmission-line logs = 0.43 dB. Total loss = 0.45 dB. Power into load = 1351.8 W

At 1500 4 L1 2
Unloaded G 200 1000
Feactance 71.029 -18.409
Feak “oltage 387 W 174 %
EmS Current 394 6.7 A
Est. Puwr Diss. 54 10
FMS Yin 27386 % at -26.35 deq. RhS YWout: 22621 % at 0.00 deg.
22751 oF
@ c2 & Brint
: hain
50.0 Ohms L1 CStray 33.51 -1 4.98 Ohms e
L l l .
297 uH 10 pF

Tuner calculationsin TLW



Software Included with the 21st
Edition of The ARRL Antenna Book

im. TLW, Yoltage, /Current Graph Along Line

_iol x|
RG-213 (Belden B267) Load: 42 -] 20 SWR = 1.57

At 1500 W
Along the Transmission Line Max RMS Volt.
S R s G R -
Max RMS Curr.
B 6.7 A
£
<L
S 50

Length, in Feet, from Transmitter

Eriﬂtl
0 10 20 30 40 S0 &0 70 80 90 100

3.8 MHz Total Loss: 0.434 dB

Voltage/Current along the linein TLW



Software Included with the 21st
Edition of The ARRL Antenna Book

EHFTA {HF Terrain Assessment) i =101 ]
HFTA, HF Terrain Assessment T Help |

wersian 1.04, Copyright 20032004 AREL, by NEBY, Mar. 02, 2004

Freguency: Diffraction:on
| 14.1 MHz Options |

Terrain Files: Ant. Type  Heights

1. FLAT.FPRO 2-Ele. a0 feet v Terrain 1
2 FLAT.PRO Dipale g feet I~ Terrainz ™ Show Ants,
x FLAT.PRO | Ele. 100 feet | [~ Terrain 3
4 fort — Teraing Elat Tetrain |
Elevation File: Max, Elev. Angle
Elewation file: I KHE-ELI PRI i 20 deq. Compute! Exit |
25 deq.
v 34 deg.

HFTA for Terrain Assessment
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Freq.=14.1 MHz
Max. Gain: 12.9 dBi

FLAT.PRO
J0f

3-Ele.

Fig. of Merit. -14.2

FLAT.PRO

Fig. of Merit: 2.3
1001

FLAT.PRO
Dipole

3-Ele.
Fig. of Merit; 9.9

Elev. Statistic
KHG-EU.PRN

| ot FiIEl

Print

2004, by N6BV, Ver. 1.03

HFTA, Copyright ARRL 2003

19

S3NSRIS UONEAS|T

T ozl

113 £

01234567 8 910111213141 3161718192021 2223 242526 27 25283031 323334

Takeoff Angle, Degrees

HFTA for Terrain Assessment



Software Included with the 21st
Edition of The ARRL Antenna Book

MicroDEM, showing N6BV/1 in New Hampshire



Software Included with the 21st
Edition of The ARRL Antenna Book

= IDIEI T GAW- AR - MYIS Tondkit - 050 #1 Lightning Map —|of =j
: | ZA:52 Tuesday, LT Apdl, 2007 |
| 23:52 Tuesday, 17 Apri, 2007 | HAP Cherts | Jonospherc | Mbsopton | Sclwwind | Som purorsl |1 Lightnig

ey Ewope | Desciption

—Solar Wind - Issued: 2310 UTC, Tue, 17 Apr

Bz -3.2nT Speed  394.2 km/s | Press 1 nPa |

—iCurrent - Issued; 2106 UTC, Tue, 17 Apr

Fhux 69 == 7
A-Index 10 = Quiet
k-Inde:x P

—Past 24 Hours - Storms ————— (~Mext 24 Hours - Storms
General Clear General Clear
Geomagnetic Clear Geomagnetic Clear
Radiation Clear R.adiation Clear
Blackouts Clear Blackouts Clear

—Prediction for Wed, 13 Apr - Issued; 2203 UTC, Tue, 17 Apr

Flu; 70

Ap 5

Probabilitsy 1% Chance of Major Storm @ Mid-latitudes

Probabilits 1% Chance of Major Storm @ High-latitudes #1 =l Fakad Latest |

Geo Alert Wizard—ARRL queries the Internet for geophysical data



Software Included with the 21st
Edition of The ARRL Antenna Book

mRngBrg il
Range/Bearing Program
Wer, 1.0, Sep. 19, 2005, by . Dean Straw, NEBY, Copyright 2005 ARRL %
— Position 1 — Position 2
Deg. Min. Sec. Deqg. Min. Sec.
— Latitude —— — Latitude ——
EINCs 37 EE [21.000000 ||| [# N5 ]38 |38.350000 |
— Longitude —— — Longitude ——
FwCE | |[[122 24 [33000000 ||| & wCE | |[122 24550000 |
Decimal
’7 " Deg. Min, ¥ Sec.

Fange: IEEI |EI degrees

Lnitz for Bange

’}-. fest O meters  © stab miles ™ nauk miles € km

Clear |

Range-Bearing — great for converting DMSto D, or DM, or
|atitude/longitude positions to Range/Bearings for HFTA



Software Included with the 21st
Edition of The ARRL Antenna Book

DOS Software:

SCALE for scaling Y agis to other frequencies/tapers
AAT -- Analyze Antenna Tuner

LPDA (by Roger Cox, WBODGF)

MOBILE (by Leon Braskamp, AA6GL)

GAMMA



Software Included with the 21st
Edition of The ARRL Antenna Book

Ed MOBILE

S ENE EN

A Location: bumper mnt. B on compact auto

Coil Data
i Baze length: 6 ft. 3 Top length: 3 ft. —————————
2 Diameter: .BYS in. 4 Diameter: .188 in.

—_—— Inductance: 42.1 pH

L Frequency: 7.2 MH= Wire size: 14 AUG
Performance |
—_— Diameter: 3 din.

Radiation efficiency 38 = Length: 4.5 in.
Turnz: 35.%

Rel. pradiated power -5.2 dB
Pitch: 8 t-in.
Feed— point impedance 13 ohm=s

Bandwidth for 2:1 SUR L9 kH=

Spacing: .95 dia.
Coil ’'9Q': 534

Item to change, Elxtend, Elave, or [[Muit >

To change coil diameter in .25 inch steps: I zmaller opr




Propagation-Prediction Tables

Detailed Propagation Tables

USA

W1B Boston, MA
W2A Albany, NY
W2N Buffalo, NY
W3D Washington, DC
W3P Pittshurg, PA
WdA Montgomery, AL
W4F Miami, FL

W4G Aflanta, GA
WK Louisville, KY
VW4N Raleigh, NC
WAT Memphis, TN
VWhA Little Rock, AR
W5oH Houston, TX
WaL New Orleans, LA
WaM Jackson, M3
WEN Albuquerque, NM

W50 Oklahoma City, OK

W5T Dallas, TX

WaL Los Angeles, CA
WES San Francisco, CA
WTA Phoenix, AZ

W7l Boise, ID

WTM Helena, MT

WTN Las Vegas, NV
W70 Portland, OR
WTU Salt Lake City, UT
WTW Seattle, WA
WTY Cheyenne, WY
WM Detroit, MI

W80 Cincinnati, OH
WEW Charleston, W
WaC Chicago, IL

Wal Indianapolis, IN
WA Milwaukee, WI
WEC Denver, CO
WED Bismarck, MD
W@l Kansas City, MO
W@k Middle of US, KS
WEM St Louis, MO

WE@N Omaha, NE

'W@s Pierre, SD

Other, North America
6Y Kingston, Jamaica

HP Panama City, Panama
J3 Grenada

KLY Anchorage, Alaska
KP2 Virgin Islands

Tl San Jose, Costa Rica
V3 Belmopan, Belize

VE1 Halifax, Nova Scotia
WVEZ Montreal, Quebec
VE3 Toronto, Ontario
VE4 Winnipeg, Manitoba
VES Regina, Saskatchewan
VEG Calgary, Alberta
VET Vancouver, BC

WVEB Yellowknife, NWT
V01 St John's, NFL

VP2 Anguilla

VP5 Turks & Caicos

VPO Bermuda

XE1 Mexico City, Mexico
ZF Cayman Island

Europe

CT Lishon, Portugal

DL Bonn, Germany

EA Madrid, Spain

El Dublin, Ireland

ER Kishinev, Moldava

F Paris, France

G London, England

| Rome, Italy

JW Svalbard

OH Helsinki, Fintand

OF Prague, Czech Republic
ON Brussels, Belgium

0Z Copenhagen, Denmark
55 Slovenia

SP Warsaw, Poland

SV Athens, Greece

TF Reykjavik, Iceland

UA3 Moscow, Russia

LUAS Rostov, Russia

UR Kiev, Ukraine

YO Bucharest, Romania
YU Belgrade, Yugoslavia
South America

8P Barbados

CE Santiago, Chile

CP La Paz, Bolivia

FY Cayenne, French Guiana
HC Quito, Ecuador

HCa Galapagos Islands
HK. Bogota, Columbia

LU Buenos Aires, Argentina
OA Lima, Peru

P4 Aruba

PY¥1 Rio de Janeiro, Brazil
PY¥0 Fernando de Moronha
Y Caracas, Venezuela
Y0 Aves lsland

ZP Asuncion, Paraguay

Asia

18 Spratly Islands

AW Ho Chi Minh City, Vietnam
4J Baku, Azerbaijan

45 Columbo, Sri Lanka

4% Jerusalem, Israel

AN Katmandu, Mepal

BY1 Beijing, China

BY4 Shanghai, China
BYO Lhasa, China

HS Bangkok, Thailand
HZ Riyadh, Saudi Arabia
JA1 Tokyo, Japan

JA3 Osaka, Japan

JAB Sapporo, Japan

JT Ulan Bator, Mongolia
TA Ankara, Turkey

UAgS Perm, Russia

UAD Khabarovsk, Russia
UN Alma-Ata, Kazakh
VR2 Hong Kong

VU New Delhi. India

VU4 Andaman Islands
Oceania

302 Fiji Islands

3Y Peter |

DU Manila, Philippines

FO Tahiti

H4 Honiara, Solomon Islands
KHO Sazipan, Mariana Islands
KHB6 Honolulu, Hawaii

KHTK Kure

KH2 American Samoa

VT Kwajalein, Marshall Islands
VK2 Sydney, Australia

VK4 Brisbane, Australia

VKE Pearth, Australia

VKA Darwin, Australia

VKD Cocos-Keeling Island

YB Jakarta, Indonesia

¥J Vanuatu

ZL1 Aukland, New Zealand
ZL3 Christchurch, New Zealand
Africa

3BT St Brandon

3B% Rodrigues

3C Bata, Equatorial Guinea
5M Lagos, Migeria

5R Antananarivo, Madagascar
5U Niamey, Niger Republic

5Z Nairohi, Kenya

170 QTHs around the world



Propagation-Prediction Tables

6W Dakar, Senegal 0¥ Kigali, Rwanda EAS Canary Islands T5 Mogadisho, Somalia

70 Lolongwe, Malawi Ch The Gambia | FT5X Kerguelen | V4 Chagos, Diego Garcia
T Algiers, Algeria C49 Maputo, Mozambigue J2 Djibouti XT Burkina Faso

&) Lusaka, Zambia CN Casablanca, Momoco ST Khartoum, Sudan Z£51 Capetown, So. Africa

8L Freetown, Sierra Leone D2 Luanda, Angala SU Cairo, Egypt Z56 Johanneshurg, So. Africa

170 QTHs around the world



Summary Propagation-Predictions

Nov., Morocco (Casablanca), for SSN = Very High, Sigs in S-Units. By N6BV, ARRL.

80 Meters 40 Metars 20 Maters 15 Meters 10 Meters
UTC EU FE SR AF AS OC HA EU FE SA AF AS OC MA EU FE Eh AF AS OC MA EU FE SA AF AS 0OC WA EU FE S8R AF AS 0OC HA UTC
0 9+ = 8 9+ 5 - 9+ 9+ 8 94+ 5+ 9+ - 9% 3 5+ 59+ 9+ 9+ 9+ 9+ = B 9%+ %8+ 3 9+ - = 4% 9+ 8 - & - 0
1 9+ = 9 9+ 5 - 9+ 9+ 7 9+ 9+ 9+ = 9% 3 9+ 9+ 9+ %9+ 9 8 = T 9+ %+ = 89+ = = 2* 9+ 8 - 7 - 1
2 9+ = B %9+ % = 9+ 9+ = 94 9+ 9+ = 9% 9 9 9+ 9+ %+ B 8§ = 4 9+ 9+ - 8§ = = 1* 9+ 8 - = = 2
3 9+ = B 9+ 5% = 9+ 9% = 94 9+ 9+ 5 94 B 9 9+ 9+ 5 9 94 = = 9% 9% = - = = = B 5§ = = = 3
4 9+ = 9 9+ & - S+ 9+ = 94 5+ 9+ T 9+ 5 5 5+ 9+ B 9 894 = = % B - - = = = = 5§ = = = 4
5 9+ = 9 9+ 2 5 9+ 9+ - 94 9+ 9 8 9+ & B 94+ 9+ 9+ 4 94 = = = &6 1 1 - = = = B - - = 5
& 9+ = 9+ 9+ = 5 9+ 9+ = S+ %+ 5 9 9+ 9+ 8 B 9+ %9+ 4 & = B 1*8 9+ 7 = = 2 = T 2 & = 6
7 9+ = 8 9+ - - 9+ 9+ 3 94+ 9+ 3 8 9+ 9+ 9 9+ 9+ 5 7 9 9+ 9 4 9+ 9+ & - = % - 7T 85 8% - 7
a8 9 - 7T %9+ - - 8 9+ 2 9+ 9+ 1 T 94+ 9+ 9 9+ 9+ 8 9+ 94 9+ 9+ 9+ 9+ 9+ 8 - 9 9% B 9+ %+ 9% - a8
9 4 - 3 8+ - - & 9 - 9 9+ - - 8 9+ 9 94 9+ 8 9+ 9 9+ 9 9+ 9+ 9+ 9+ 4 9+ 9 9 8+ %+ 9% - 9
10 = = = 8% - - 1 9 - & 9+ - - 8 9+ 9 9+ 9+ 5 9 9+ G+ 9 9+ 9+ 9+ 5+ 7 9+ 5 9 8+ % % 1 10
11 = = = O = = = g - 1 9% = = § 9+ 8 9 9+ 8B T 9+ 9+ 9 9+ 5+ 9+ 2% 9 9+ 9 9+ 9 %+ 9% 8 11
12 = = = 8% = = = 7 = = 89+ - = 1 9+ 8 B 9% 9% =8 9+ 9 9+ 9+ 9+ 5 5+ 9+ 9 9+ 9 9+ 9 9 iz
13 = = = B = - . T = = 94 = = = 9+ B 2 9+ 9 8 s 9 & 94 84 O G4 94 %+ 9 2 G4 8 8§ 13
14 = = = O = = = g8 - - 5+ 4 - = 9+ 9 3 9+ 9+ 9 ¢ 9+ % 5+ 9+ 9 5+ 9+ %+ 8 2 9+ 8 9+ 14
15 2 = = 8% - - = 9 - - 89+ 7 - 2 9+ 5 5 9+ %9+ 9 94+ S+ %+ % 9+ 9+ 9+ 5+ 9+ %+ 9 9+ 9+ 5 9+ 15
1s 9 = = 94 2 = = 9+ 7 - 9+ 9% 4 4 9+ S5+ B 9+ 9+ 9+ G4+ G4 9+ 9+ 9+ 9+ G+ 54 94 9+ 9+ 1 9+ 8 9+ 16
17 94 = = 9+ & = = 9+ B = 9+ 9+ 8 7 S+ 94+ 5 9+ 8+ 9+ 94+ G+ %+ %+ 9+ 9+ 9+ 54 6 9+ 9+ 6* 8 T 9+ 17
18 9+ 7 - 9+ 8 3 2 9+ 9 1 9+ 9+ 9 8 9+ 94 9+ 9+ 9+ 9+ G4 9+ 94 9+ 9+ 9+ 9+ 54 = 9+ 9+ 1 4+ 9 3 ia
1% 9+ 7 - 9+ B & 6 9+ 9 5 9+ 9+ 8 94 9+ 9+ 9+ 9+ 9+ 9+ 94 9+ 94+ 9+ 9+ 9+ 9§ 54 = 9 9+ 9+ 2+ 4 9 13
20 9+ 8 1 9+ % 6 8 9+ 9 B 9+ 9+ 9 9+ 9+ 9+ 9+ 9+ 5+ 9+ G4+ 4 9+ %+ B8 9+ 5 & = 7 9%+ 4 - 3+ 4 20
21 9+ 8 6 9+ % & 9 9+ 9 9 9+ 9+ 5 9+ 9+ 94+ 9+ 9+ 9+ 9+ 94 - 9+ %+ B 9 & 9 = 1 9+ 8 - 3+ 2 21
22 9+ 7 B8 9+ 9 1 89+ 9+ 9 9+ 9+ 9+ 9 94 9 9+ 9%+ 9+ 9+ 9+ 94+ = 9% 9+ 85+ &6 8 7 = & 9+ 8 - 4% I 22
23 9+ 8 9 9+ % - 9+ 9+ 9 94 9+ 9+ B 9+ 9 94 94 9+ 54+ 9+ 94 = 9 9+ 8+ 58 & - = 4 9+ 8 - 4« 1 23
EU FE SA AF AS OC MA EU FE SA AF AS OC MA EU FE SA AF AS OC WA EU FE SA AF AS OC WA EU FE SA AF AS OC HA



Detailed Propagation Predictions

10 Meters: Nov., Morocco (Casablanca), for SSN = Very High, Sigs in S-Units. By N6BV, Al

UIC ==>

Zone o0 01 02 03 04 05 06 O7 08 O 10 11 12 13 14 15 1 17 18 19 20 21 22 23
EL7 = 01 - - - - - - - - - - - - - - - - - 1 4 - - - - -
oz = 02 - - - - - - - - - - 8 1 2 3 3 1 3 4 5 1+ - - -
We = 03 - - - - - - - - - - - - - - - 5 5 9 ] 4 - - - -
wo = 04 - - - - - - - - - - - - - 8 9 94 9+ 9+ 9 B 1 - - -
Wi = 05 - - - - - - - - - - - - g 9 9+ 9 9 g 9 B8 3k 3% Dk 1k
XEl = 06 - - - - - - - - - - - - ak 9 g ] 9 9 9 9 4 - - -
TI = 07 - - - - - - - - - - - 2 9 9 g -] 9 9 9 9 9 [ 1 -
VP2 = 08 - - - - - - - - - - 8 94 S+ 9 g L] 9 94 S+ 9+ B 1 - -
P4 = 09 - - - - - - - - - - - 94 9+ 9 2 9 S+ 9+ 9+ 9 9 & - -
HC 10 1 - - - - - - - - - - 7 9 9 g ] 9 9 9 9+ 9 9 (1 4
PYl = 11 9+ 9 8 B - - - - - 9 g -] 2 9 a2 ] 9 9 9+ 9+ S+ S+ 8+ 94
CE = 12 9+ 9+ 9 6 - - - - a8 - g ] g 8 B8 ] B 9 9 9+ 9 9+ 9+ 8+
LU = 13 9+« 9+ 9+ B - - - - - 2 9 9 9 9 L] 9 9 g 9+ 94+ 9+ S+ 9+ 94
G = 14 - - - - = - - 7 9+« 9+ 9+ S+ 94 9+ 94+ 9+ 6 - - - - - =
i = 15 - = - = - - - - & 9+ %9+ 89+ 5 ] 3 9+ 5 ik - - - - - -
TA3 = 16 - - - - = - - - & 9+ S+ 89+ S5+ 89+ 89+ & - - - = = = - -
N = 17 - - - - - - - 7 a8 9 9 8 B (] B8 - - - - - - - - -
UAS = 18 - = - - - - - 4 g 9 a2 L] B8 7 1 - - - - - - = - -
TAQ 19 2% 2% 1¢ = - - - 9 9 5 - - = - - - - = = = = - 2%
4% = 20 1 - - - - - 7 2 94 94 G+ 2 2 4 9+ 94 2% 1w . g B 1
HZ = 21 - - - - - - - G4 94 %+ 9§ 94 G+ 94+ G+ G4 9+ 8 ® 2w . -

VU = 22 - - - - - - 2 ] g 9 a2 9 o 9+ 8 5 - - - - - -
JT 23 - - - - - - - 5 9 9 g 9 7 - - - - - - - - - - -
V56 = 24 - - - - - - - ] g 9 g -] 2 9 4 - - - - - - - - 1=
JAl = 25 4% 2% J& . - - - 1 9 B* 4% 3% 1w I+ - - - - - - - - 2% D%
HS = 26 - - - - - 2 9 9 9 9 9 9 9+ 9 94 9+ 9+ & 2 - - - -
DU = 27 - - - - - - - 9 9 9 a2 9 o2 g 9 ] B 2 - - - - - 1
¥B 28 - - - - - - 2 B 9 9 g 9 g 9 G+ 9+ S+ 94 54 9 7 1 4
VEE = 29 [ 7 - - - - & T 8 B 7 7 [ 1 - 3 4 3 1 - - - 1
VE3 = 30 5 4 - - - - 3 2 2 2 - - - - - - - - - - - - 2
KHE = 31 2% 2% . - - - - B% 2% 1% 1% - - - - - - 7 9 3% 3Iw Ih Ik 1w
EHS 32 4% 3% .o - - - - 1+ - 7 8 [ 7 5 1 - - 7 9 4 1% 2% 4% 4%
CH = 33 5 5 [ 5 L1 5 5 5 5 5 5 [ 5 5 5 5 5 5 5 5 B 5
85U = 34 2 1 - - - T - 9+ 9+ 94+ 4 3 [ g 9+ 4 5« o 9+ 9 9 7 4
BW = 35 ] 8 ] 2 - - - - 9+ 1% 2 - - - - - - - - 5 4 5 ] 1]
D2 = 36 & 7 8 = = - = 5 2 2 1 2 2 2 1 2w 1w 7 [ - = 1 5
BEZ = 37 9 8 2 - - - 5 9+ 9+ 9+ 9+ & 3 9+ 94+ & 1 [ 1 4 -] 9 9
Z86 = 38 ] B8 5 = - - 1 2 g 9 B8 ] 2 9 9+ 94 S+ 89+ 94+ 9+ S+ H+ 84 9
FR = 39 8 4 1 - = - 5 9 9 B g ] g 5 G+ 94 S+ 894 9+ 9+ %+« H+ 89+ 8
FJL = 40 - - - - - - - - - 2 8 9 o2 9+ & 5 - - - - - - - -
Zone o0 01 02 03 04 05 06 ©O7 08 0% 10 11 12 13 14 15 16 17 18 1% 20 21 22 23

UIC ==>

Expected signal levels using 1500 W and d4-element Yagis at 60 feet at each station.
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