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EMERGENCY COAX CONNECTOR
Technienl Editor, @1

Fowaanaldd lika tas nt o the heiof setiela in the
“IMints & Kinks" o of Aprid Q5T entitlod
= Fmergeney Coax Connector,'

According to my calealotions the adapter de
~rribed has a charaeteristic impedanee close to
1o ohma, Cienerally speaking, the discontinuity
presenied Loom So-olun ermoesieission lioe Ly (e
alnpter will be small at hf, aod vhi. frequencies
and one should obtain good vy, charaeteristics,
tHinwever, for wse in the u bt regon the nismakel
will be more signitionnt.

An bmproved match can be attained by sobdering
a sloeve over the two inner conductors such that the
uctor diausciers

ratju uf vuber fo fnoer

will be approximately will result in an

wlapter with 8 50-ohm chameteristie iopedance. —
fremarie F. Komnkndt, Wi LTI, G owes Baliva [wir
clanda, Florida 225008,

USING AIRCRATT RETFLECTIONS IN
V.H.F. COMMUNICATIONS

Toehnienl Editor, =9

Most v.if enthnsinsts are familine with “nir-
ernlt Hotter,” Combination of direct aod reffectod
ravd produees o tluttering that beeios foiddy weals,
with & rapid rate, then grows sirooger, with the
mte reducing to nearly zero, Then the rate hoilds
A apging and the tntlering grows weaker and
finally dissupenrs. Thiz all occurs in o {iwe soan
ol from 10 seconds to ns mueh as several minutes,

That a relected signal of such strength is ob-
orverl nt rancdom sgemests that, with opt i
rochningues, it eondd be used for v.bui, communientjon
over paths where direct-ray signals are weak, or
nomexistent. This hna probably bhappened on we
sivti, perhaps without the nnmreurs invelved
izing it, Our intent here will be to give suime
imelication of signal levels to be expecied when
sivernft reflections are used intentionslly, and to
dlegeribe methods for this,

Aireraft Hutter i+ wbserved normally on short
puthe, whera ecommunication is relatively gond, bui
it Phiould be usable over distances of 00 miles or
neore, i cireuits where terrin obstroctions make
normal eommunication difficult. Vapor trils we
wften see are at an zltibwde that aliows the pilot
to ses mowne SO0 miles in any direction. Horzon Jdis-
rances for aireraft altitodes are given in Fig L
Theas grest. horizon distanees do not necessa
imply use of airermit rellections over siioilar paths
The beamwidth of awateur antennas is such that
the pereentege of the total radiated power ix too
small to produce a =ignificant reflection over dis-
tances much greater than can be covercd readily
nver open terrain,

T have conducted simnle testa with TV rignals to
anin an insight into what may be reasvnably cx-
peeted, Stations 456 to 63 miles away were used,
At these digtunces signals wre normally weak on
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Fig. 1—Distance to the horizon, as seen from aircraft
at slevations up te 102,000 feat,

T 1 autennas close to the groumd, the optimum
sitnation for bigh-ninele pickup, TV sienals were
tunced o, word the antenna was rotated far weakest
direct pickup. This malkes aireralt rettections mael
more obvicus, and the firct time [ tried it thera
were enough aireraft present to make it difficult to
tell when T had really mimimized the Jdirect signal.
Here in the Northeast I have found these refectors
1o b present for sistained periods, dav in and day
ontt, Based on depth of futtering 1 extimated the
reilocted signals to range from S db, below the
dlimrel sipnnd to saqual to ik

Fevmputed wi the worst-eaze aren of reflection
might be, then applicd this to voire and cow. bod-
wirlthe for pmateur wee, The information of Fie @
implies 100 watts teansmitter power, d-ke. Land-
width for voire, 10-lb. receiver noise figure, and
atbPnna guin no greater than 10 db, over isetoopie,
This for o eefecting aren of anly 2 sgoare meters
It ean ha seen that under these conservative esti-
mates, stations A and 1B, 5wl 30 miles, respec-
tively, from an piveraft would bave a 10-db. vigunl
¢ rutio in S0-Me. comununiention on voiee.
With c.w. about 10 db, more margin would prew

Bpecinl cirenmstances are encountered with TV
stunals, s most TV stations concentrate theie -
elingion nlorg the lhorison. Beam patterns may be
only ghout 3 dlegrees whove the horizon ut O [

{Cardinnsd an pege 1460

Fig. 2—Signol-to-noise rafics to be expected from
aircraft reflections ot 50 Mc. Information is for voice,
Use of c.w. would produce about 10 db. dreater margin
aver nalse. In the example indicated, Station A af 5 miles
from an aircraft and Station B, 37 miles, would have a
10-db, signal-ta-noise ratio, with average 50-Me. setups,
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Aircraft Scatter
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Aircraft Scatter
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GM4CXM heard by aircraft scatter at PAOEHG on 1296 MHz

)& AircraftScatter C#
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Experience from QSOs

Example: 23 cm NAC May 2006 DF9IC in JN48iw

17:41
17:51
1754
1800
13:05
158:15
18:20
1329
158.32
18:30
13:45
18:46
18:48
153:49
18.56
19:07
19:16
2018
2019
2023
20:30
20:59

28. Nordic VHF Meeting 2006
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62 km
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Arplane (7)
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A propagation test on 1296 MHz

Some reflections could be correlated with
airplanes passing the ,midway" area

SAS Scandinavian Alrlines SK 1606
Sh Brussels Airline DAT 2556 Hapag Llovd Express HLX 3129 ZUrich to Stockholm FL380

EME to WM FL320 / Berlin-Tegel to Koln FL340 /

pos _, |, 5 AL Uom , , ®W ,  0Om , , pSOm, A0, SE0

N

P \

\
ERE to WW L340 London Stansted to Posen FL37D Rerlin-Tegel to Macid FL330

28. Nordic VHF Meeting 2006
Sletten Wolf-Henning Rech DF9IC 26



Signal Strength Calculations:

AS vs TS
Distance 144 MHz 1296 MHz 10 GHz
300 km As -300B AS -21 dB AS -12 dB
600 km As -13dB AS -3dB AS +6 dB
800 km aAs -24B AS +8 dB AS +17 dB
950 km As +7dB AS +17 dB AS +26 dB

These numbers do not include the effects of
Forward Scatter Enhancement.



Physics
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More Physics

Bistatic Radar Equation for Path Loss:

_ =10 log((lambda**2)*S/(((Rt**2)*(Rr)**2))) — 153
_ = total loss (dB)

Rt = distance from transmitter to reflector (km)

Rr = distance from receiver to reflector (km)
_ambda = wavelength (m)

S = radar cross section of aircraft (sg m)




Table 2.2 Example radar cross sections at microwave frequencies

Square meters

Conventional, unmanned winged missile 0.5
Small, single engine aircralt 1
Small fighter, or 4-passenger jet 2
Large fighter 6
Medium bomber or medium jet airliner 20
Large bomber or large jet airliner 40
Jumbo jet 100
Small open boat 0.02
Small pleasure boat 2
Cabin cruiser 10

Ship at zero grazing angle See Eq. (2.38)
Ship at higher grazing angles - Displacement tonnage
expressed in m?

Pickup truck
Automobile
Bicycle

Man

Bird
Insect

200
100
2
|

0.0
1072

e F-117 fighter
B-2 bomber

0.1
0.01
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RADAR HORIZON
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S factors were derived, measured
with monostatic radar

S factor for a 747-sized plane at
144 MHz is 100

For the special case of forward
scatter where the scattering angle
1s 180 degrees the effective S is
much larger: Sef = 30,000

— Adds 25 dB signal (25 dB less
loss)

At 432 MHz, Sef = 240,000

— Adds 34 dB signal (34 dB less
loss)

At 1296 MHz may add up to 40-
50 dB

Ma

n
g“
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0
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Physics Magic

When the forward scattering angle 1s 180 degrees:

We get constructive interference of the scattered radiation, called
“Diffractive Scattering’’ which gives us

Forward scatter enhancement = 4*Pi* A/(lambda**2)

Radius Area Frequency 144 MHz 432 MHz 1296 2304 3G 5G 10G

in meters in meters Lambda (meters) 2 0.7 023 0.13 0.1 006 0.03
1 3 dB Enhancement: 10 19 29 34 36 40 46
5 79  dB Enhancement: 24 33 43 50 54 60
10 314 dB Enhancement: 30 39 49 54 56 60 66

e For 1296 could expect 43
dB enhancement

— So 1.7 dB signal margin
becomes ~45 dB margin
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Figure 14.13 Bistatic cross section o, of a sphere as a functlion of the scattering angle f and two valucs of
ka = 2ra/d, where a is the sphere radius and 2 is the wavelength. Solid curves are for the E plane (#
measured in the plane of the E vector); dashed curves are for the H plane (f measured in the planc of the H

vector, perpendicular to the E vector)®**®



Something for Nothing?

e Beamwidth =
(lambda * 45) /

(radius * P1)

Frequency MHz

Radius
1 meter 3 dB beamwidth deg
5 meters 3 dB beamwidth deg

10 meters 3 dB beamwidth deg

Forward scattered beam
angle of departure

144 432 1296 2304 3G 5G 10G

28.647 10.02 3.294 1.862 1.432 0.859 0.429
5.7296 2.005 0.658 0.372 0.286 0.171 0.085
2.8648 1.002 0.329 0.186 0.143 0.085 0.043



Maximum size of scattering object
to provide 3 dB beamwidth
of at least 3 degrees

Freq (MH2) 144 432 1296 2304 3G 5G 10G

Radius (m) 9.54 3.34 1.10 0.620 0.477 0.286 0.143

Elevation in degrees vs Distance for Aircraft Altitude 10,000 meters

Distance to Aircraft 100 km 200 km 300 km 400 km 500 km

QSO Distance 200 km 400 km 600 km 800 km 1000 km

Elevation 54 2.2 0.9 0.08 -0.54




@ Scattering Mechanisms
; for an Arbitrary Target

{y Diffraction at

0

Corner
Gap, Seam, or
Discontinuity
Echo
Specular
Multiple Surface
Curvature Reflection Reflection
Discontinuity
Return

Backscatter
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Creeping Wave

Edge
Diffraction

Tip
p Return Diffraction from
Tip From Fuel Tank

Diffraction at Engine Cavity
Aircraft Nose
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Figure 1 Scatter Pattern of an Aircraft at 1296 MHz




Composite Data Set VK7MO & VK3HZ QFA1020

o i

-15

.

0 50 100 150 200 250 300 350 400

Signal to Noise Ratio {(dB)

Time (Secs)
Fig 1: 10 GHz aircraft scatter signals from Werribee in Victoria to Swansea in
Tasmania



Interesting Stuff from Down Under

1985 Doug McArthur, VK3UM, noted periods
of ~ 24 dB enhancement due to aircraft scatter
on 144 MHz

Active discussion of aircraft scatter theory and
activity in Australian / New Zealand amateur
radio publications since that time

VK7MO, VK3HZ have done excellent long
range aircraft scatter work on 10 GHz and 24
GHz



¢ 10 GHz —=VK7MO,

VK3HZ

« 8-10 watts, 60 cm dishes
« JT65C for skew angles < 15 degrees

» |[SCAT-A for greater skew angles
» |ISCAT-A less affected by Doppler
« |SCAT-A better suited to short signal bursts

e |ISCAT modes 5-6 dB less sensitive than
JT65C

 There is now a 30 second JT65C mode
* Longest contact 842 km
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24 GHz-VK7MOQO, VK3HZ

1.5 — 3 watts
38 - 47 cm dishes

JT65C only
« |SCAT-A not sufficiently sensitive

Longest contact 427 km
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What's Needed?

A willing partner

Good station with accurate antenna pointing
SDR with waterfall

GPS locking for higher bands

Knowledge of when aircraft will be in suitable
position (requires historical data)

Real-time knowledge of where aircraft are at
any given moment while attempting a contact



Getting real-time data

Directly off the air
Via internet servers

Both make use of mode S and/or ADS-B
transponder data

Both provide accurate real-time data

Getting data directly off the air is fun, but
for our purposes internet data is necessary



Realtime data at W3SZ

$ 1 9 . 9 5 RTL23 7 8 D on gl e CIPEN RTL1090 - (c) jetvision.de - B102 BETA
from Amazon

WIMO-GP1090 antenna

Kuhne 1090 MHz
preamplifier

Free RTL.1090
decoder/server software

AircraftScatter Sharp or
PlanePlotter

I generally see 20-60 planes
at a time

e Limited southern exposure
due to State Forest

0!
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F
F
F
Fa:
Fl&
F3
F
F
F
F
F
F0
Fz3
Fz
"

Jrzec THR: -72db [19] Port:31001  ARC: 142 .




3.1.2.3 MODE 5 DATA STRUCTURE

3.1.2.3.1  DATA ENCODING

3.1.2.3.1.1  Imterrogation data. The interrogation data block shall consist of the sequence of 56 or 112 data chips
positioned after the data phase reversals within FPg (3.1.2.1.5.2.3). A 180-degree carrier phase reversal preceding a chip
shall characterize that chip as a binary ONE. The absence of a preceding phase reversal shall denote a binary ZERO.

3.1.2.3.1.2 Reply data. The reply data block shall consist of 36 or 112 data bits formed by binary pulse position
modulation encoding of the reply data as described in 3.1.2.2.5.1.2. A pulse transmitted in the first half of the interval
shall represent a binary ONE whereas a pulse transmitted in the second half shall represent a binary ZERO.

+ A& chip early in the sample period is considered a logic "1
+ & chip late i the sample period 15 considered a logic "0"

PREAMBLE ~ DATA BLOCK
{8.0 ps) (112 pus)
Bit1 Bit 2 Bit 112
% |
| G e e Tl ey [ e S o (e ettt e e wa! |
% % % % jrjapioiniegrioiin) o {1iodtio]
: : : i I.I 1 : 1 [ 1 1 1 [ ] 1 I i 1 1 L] :
u} 1 3.5 45 a 9 120
TIME { ps)
EXAMPLE:

1 0 0 0 1 1 0O
i, e —, | — (p——_j—— e
S
B A7 « A A
= PULSE POSITION MODULATION (PPN}
« DATA RATE =1 Mbis




Decoding Example

We received the following frame of binary data after demodulation:
100011011010110011010011101101010110001100000000010011100011010100010111100011001011010010000100

The first 5 bits contain the DownLink format, and DF = 17 identifies it as an ADS-B Extended Squitter broadcast, which consists of a 112 bits total.

Bits 8-32 contain the aircrafts registration information under the International Civil Aviation Organization (ICAOQ). This aircraft's ICAO address is ACD3B5, which
identifies it as a Mooney M20 owned by Wagner Enterprises.

The first 8 bits of the message field give TypeCode = 12, subtype code = 3, which is one of the identifiers for an airborme position message, and the remaining
bits encode the location itself, giving the coordinates 38 4049 N, 89.6434 W. The straight line distance from our receiving station on the Washington University
campus to the airplane’s location is approximately 60 km, which is well within the unambiguous range of CPR encoded location, so we can be sure that this was
in fact the location of the airplane when the message was received.

CPR Decoding Algorithm

Given a zoneXCoord and zoneYCoord extracted from the ADS-B message, and the latitude
and longitude of the receiver latS and lon3, the latitude and longitude of the aircraft can be
decoded as follows:

dLat = 360 / (60 — cprFormat) where cpriformat = 1 for “odd” frames and 0 for “even” frames.
] = floor{lats / dLat) + floor{1/2+ 1atS mod dLat / dLat — zoneYCoord / 2417

Latitude = dLat * (j + zoneYCoord / 2*17)

dLon = 360 / (NL(rLat) — cprFormat)

m = floor{lonS / dLon) + floor(1/2+ lonS mod dLon / dLon - zoneXCoord / 217

Longitude = dLon * (m + zoneXCoord / 2417}



M5G, 5,111,11111, ABD1C5,111111, 2012 /09/10,23:32:25. 000, 2013 /09/10, 23

M5G,1,111,11111, ABD1C5,111111,2013/09/10,23:32:25.000,2013/09/10,23
M5G,4,111,11111, ABD1C5,111111,2012/09/10,23:32:25.000, 20132 /09/10,23
M5G,7,111,11111, A3B388,111111,2013/09/10,23:32:25.000, 2013 /09/10, 23
M5G,8,111,11111, A3B388,111111,2013/09/10,23:32:25.000,2013/09/10,23
M5G,7,111,11111, A6045D,111111,2012/09/10,23:32:25.000, 20132 /09/10,23
M5G,7,111,11111, AA9516,111111,2013/09/10,23:32:25.000, 2013 /09/10, 23
M5G,5,111,11111, A51389,111111,2012/09/10,23:32:25.000, 2012 /09/10, 23
M5G,8,111,11111, A51389,111111,2013/09/10,23:32:25.000, 2012 /09/10, 23
M5G,3,111,11111, A51369,111111,2013/09/10,23:32:25.000,2013/09/10, 23
M5G,3,111,11111, A51389,111111,2012/09/10,23:32:25.000, 20132 /09/10, 23
M5G,4,111,11111,A51369,111111,2013/09/10,23:32:25.000, 2013 /09/10, 23
M5G,8,111,11111, AE020D,111111,2013/09/10,23:32:25.000,2013/00/10,23
M5G,5,111,11111,C04654,111111,2012/09/10,23:32:25.000, 20132 /09/10,23
M5G,8,111,11111,C04654,111111,2013/09/10,23:32:25.000, 2013 /09/10, 23
M5G,7,111,11111, 0C602E,111111,2012/09/10,23:32:25.000, 20132 /09/10, 23
M5G,8,111,11111, 0C602E,111111,2013/09/10,23:32:25.000, 2012 /09/10,23
M5G,7,111,11111,C06BE3,111111,2013/09/10,23:32:25.000,2013/09/10,23
M5G,7,111,11111, A5D4AA,111111,2012/09/10,23:32:25.000,20132/09/10,23
M5G,8,111,11111, A5D4AA,111111,2013/09/10,23:32:25.000,2012/09/10,23
M5G,3,111,11111, A5D4AA,111111,2013/09/10,23:32:25.000,2013/09/10,23
M5G,4,111,11111, A5D4AA,111111,2012/09/10,23:32:25.000,20132/09/10,23
M5G,5,111,11111, a41150,111111,2013/09/10,23:32:25.000, 2013 /09/10, 23
M5G,8,111,11111, A41150,111111,2013/09/10,23:32:25.000,2013/09/10, 23
M5G,7,111,11111, A05CF0,111111,2012/09/10,23:32:25.000, 20132 /09/10,23
M5G,8,111,11111, A05CF0,111111,2013/09/10,23:32:25.000, 2013 /0910, 23
M5G,3,111,11111, A05CF0,111111,2012/09/10,23:32:25.000, 20132 /09/10, 23
M5G,7,111,11111, AABB40,111111,2013/09/10,23:32:25.000, 2012 /09/10,23
M5G,5,111,11111, AABB40,111111,2013/09/10,23:32:25.000,2013/09/10,23
M5G,8,111,11111, AABB40,111111,2012/09/10,23:32:25.000, 20132 /09/10,23
M5G,3,111,11111, AABB40,111111,2013/09/10,23:32:25.000, 201370910, 23
MSG, 5,111,11111, AB635p,111111,2013/09/10,23:32:25.000,2013/00/10,23
M5G,8,111,11111, AB635D,111111,2012/09/10,23:32:25.000, 20132 /09/10,23
M5G,3,111,11111, AB635D,111111,2013/09/10,23:32:25.000, 2013 /09/10, 23
M5G,4,111,11111, AB635D,111111,2012/09/10,23:32:25.000, 2012 /09/10, 23

MsG,7,111,11111,4007F4,111111,2013/09/10,23:32:25.000,2013/09/10,23
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Internet Servers

Use with a display/analysis program

Initial approach was with PlanePlotter and add-
on software that | wrote

Subsequently wrote C# program that obtains
data directly from internet servers, has map and
analysis functions integrated into one package

This program also provides database
capabilities which are very important for
planning aircraft scatter sessions



AircraftScatter Sharp

* Displays real-time plane position
information
 Displays direct path line between two

stations, along with skew lines and a
midpoint circle (both user adjustable)

 Visually highlights aircraft which are near
the position of optimal forward scatter
enhancement, with optional audible alarms
as well



AircraftScatter Sharp

* Does real-time calculation of path loss, received
signal strength at both locations based on plane
position and station characteristics

 Allows storage of ALL received plane data in an
integrated Sqglite database, with automated
query functions to permit tailored data analysis,
useful for session planning and scheduling

« Map display and RF calculations can be done
using the data of planes stored in SgL.ite
database, just as with real-time plane data
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A= Options

URL must be of form http://myfhightradar.com/
Make sure you include the forward zlazsh /" at the end

UBL ) 1 |httpc/Aan flightradar2d. com/ test LIRL

(3 2 |http://db fightradar24. com/ test LUAL

C 3 best LIFIL

Directory/Filename must be of form Directory/Filename
Dur/File

(%3 1 | zones/northamerica.jzon tezt Fath

(2 |zones/ul_all jzon tezt Fath

(33 |PlaneFeedjzon tezt Fath

IP Addressz for local BTL1090 (192.168.1.193 port must be 30003

| Cancel | | Apply | | (1] 4




A< Options
K.eyCapture Info

Set Parameters for Frimary and Secondary Alerts

—

Secondary Alert triggers when any plane within 75 km of Midpoint

Primary Alert tnggerz when skew from path 1z ALS0 less than degrees

Aurcraft Alert symbols are as below. They cannot be changed.

e Selected Aircraft Primary Alert  Unselected Aircraft Primary Alert é

Selected Aircraft Second Alert Unselected Aircraft Second Alert

O Selected Aircraft No Alert Unselected Aircraft Ho Alert é

| Cancel | | Apply | | 1] 4




A< Options

K.eyCapture Info

) You can create a new S50Lite database file named
Save data to hle every: 'dBplanes._zqlite’ by clicking on thiz button.

() 30 seconds This file will be put into your Aircraft Scatter Sharp
application directory.

) 1 minute

() 2 minutes Eﬁ:te

(%) 3 minutes dBplanes. zqlite
{:} h minutes
{:} 10 minutes

| Cancel | | Apply | | oK




A< Options

K.eyCapture Info

Plane markers may linger on the screen after communication
with the plane iz lost.

The program will do a sweep of markers penodically in an
attempt to clean out old markerz giving no recent data.

Set here how long you want the program to wait after
receiving lazt communication from the plane before
deleting the marker.

() 3 minutes

(%) 5 minutes

() 10 minutes
() 15 minutes
() 30 minutes
() 60 minutes
() 90 minutes

| Cancel | | Apply | | 1] 4




A< Options

and Squares | URLsA1Psz | Alerts K.eyCapture Info

Thiz form iz uged for backup ztorage of your Home Station position.
You can backup and retrieve Latitude, Longitude, and altitude.
Thiz iz used to restore thoze values if they have been accidentally
erased.

Latitude
40 270537

Longitude Altitude
-0 06435 235

Get from et from
Storage Storage

Set Home Set Home
Station Station

| Cancel | | Apply | | 1] 4




A< Options

and Squares | URLsA1Psz | Alerts

The first time thiz program iz run it writes the file call3_txt to the
directory ZlocalhppD ata® W 3I5.7/D atabase’, unlezs a file named
call3.txt already exizts in that directory.

The location #localAppData¥ iz generally of the form

¥:/Documentz and Settings/Uzername/Local Settings/Application Data
on Windows XP zystems and on Windows 7 spstems, for example,

but may vary from computer to computer.

If you click this button it will write a copy of the oniginal call3_txt file
to to the game directory, but naming the file call3.bak in order to
avoid accidental erasure of any call3_txt file already in that directory.

If you want to use thiz backup as the call3.txt hle for this program.,
you will need to manually rename it from call3.bak to call3_txt.

Create
file
call3.bak

Updated copiez of the file call3.txt may be downloaded from
the URL: http://www mmmonvhf. de/
after logging in and clicking on "Downloads™ on that webpage.

| Cancel | | Apply | | 1] 4 |
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{Ctl> F2 will place latitude and longitude of the point under the
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the main form.
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Altitude, and Gnd for the point chosen when the F3 key was last uzed
az described immediately above.

SaLite
Database

Second
Alert

Primary
Alert

{Ctl> F5 activates ToolTips for all forms.

{CH» Fb& deactivates ToolTips for all forms.

5 °
<CH> F7 shows information for the selected plane obtained by searching an ®
Internet database using the ICAD24 hexcode to search. ®
{Ctl> F8 shows Flight mformation [both current and histonical] for the selected ¢
plane obtained by searching an Internet database using 038 031 -
the Flight Humber to search. :
{Ctl> F9 shows thiz page. o

.

5,98

| Cancel | | Apply || OK
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- ICAD24 Hexcode Information

Airframes.org

Aircraft Registration Database Lookup

Aircraft
Alrlines Passenger airliners, cargo airplanes, business jets, helicopters, private aircraft, civil and military, showing common registry data as well as mode-3 radar transponder
addresses. The database is still under development and construction.
Information .
) Aircraft database
Files
Resources Registration: |:| [e.q. D-AlHA or daiha]
Selcal: l:l [e.g. AE-KQ or aekaq]
About this DB ICAD24 address: [ ] [Mode-5 address, defaulthex, or O dec O oct O bin]
News and FAQ
..nobots .

Supporters

Your query for aircraft ICAQZ24-address 394A0C. Result: 1 row.

Support this site:
ICAOZ24-address 394A0C is from France [FR ] I___] . 380000..3BFFFF (262144 allocations, 001110— —— ———)
394A0C hex = 3754508 decimal = 16245014 octal = 00111001 01001010 00001100 binary.

-
el [Registration] Manuf.| Model | Type | cin | lin | ift | Selcal] ICAO26]  Rea/Opr | built|test reg] _delivery |prev.reg|unti next reg] status] |

LG EEEE T i F-GSaM Boeing 777-328ER BY7W 32848 558 L2J EKBC 394A0C AFR [AF]Air France 2006 2006-03-31 active edit
Remarks: [MODE-S] [ADS-B] [ACARS]
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Airline Flight Information
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There is a problem with the page you are trying to reach and it
cannot be displayed.
Date Aircraft Origi Destination Departed val Duration
09-Feb-2014 Br72 Harsfield-Jackson Intl (KATL Charles de Gaulle/Roissy (LEPG G 09:10PMEST 11:05AM CET (+1, Scheduled
The page cannot | ) i ) 0
08-Feb-2014 B772 Hartsfield-Jackson Intl (<KATL) Charles de Gaulle/Roissy (LFEG / CDG) 09:10PM EST 11:00AM CET (+1) Scheduled
There is a prablem with th BTT2IL Hartsfield-Jackson Intl (KATL) Charles de Gaulle/Raissy (LEPG [ COG) 091TPMEST | 10:21AM CET (+1) 704
cannot bejdenlayod: 06-Feb-2014 | B772IL Harisfield-Jackson Intl (<ATL) Charles de Gaulle/Roissy (LFPG / CDG) 09:20PMEST | 10:37AM CET (+1) A7
05-Feb-2014 B772iL Harsfield-Jackson Intl (KATL) Charles de Gaulle/Roissy (LFFG / COG) 09:22PM EST 10:22AM CET (+1) 700
Please try the following: 04-Feb-2014 B772 Hartsfield-Jackson Intl (ATL) Charles de Gaulle/Roissy (LFFG / CDG) 09:27PM EST 10:51AM CET (+1) 724
03-Feb-2014 B772IL Hartsfield-Jackson Intl (KATL) Charles de Gaulle/Roissy (LFFG/ CDG) 09:20PM EST 10:33AM CET (+1) 713
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Conclusions

Aircraft Scatter works!
e >800 kmon 10 GHz, > 400 km on 24 GHz

Substantial enhancement can be achieved by
using aircraft located near the midpoint of the
direct path

Best results can be obtained by using software
to predict when the most profitable times for
operation will occur and to guide real-time
aiming of antennas while operating

www.nitehawk.com/w3sz/AircraftScatter.htm



