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FAF

MISSED APPROACH PROCEDURE 10.4 DME ILE from
Climb straight ahead to 1 DME outbound ILEM, ' BMN VOR/DME ft
LT to BMN VOR/DME climbing to 3000. 3.6 DME ILEM 7 DMEILE \ I - 3000
| | » 3000
MAPt ¢ So
16DMEILEM | [ S |
| | | |
OME | | ‘ - 2000
'lTM | | 11920 Anflug Startpunkt
| | | | Initial Approach Fix IAF 0
. — 1000
-~ . ' bei der VORDME
-~ | | |
=== | | |
| o | | | —
20 17 PROFILE SCALE 1: 250 000 0
1T "1 T T I I T T T T ] T T T T T I T '
NM 6 5 3 2 1 0 1 2 3 4 5 B 7 8 9 10 " 12 13 14 NM
0CA (OCH) A B ¢ D DME ILEM 3 4 5 6 7 8 9 10
LLZIDME 390 390 390 390 DIST THR 1828|3848 |58 68|78 |88
(380) | (380) | (380) | (380) ALTITUDE 650 | 960 | 1280 | 1600|1920 | 2240 | 2560 | 2870
CIRCLING * 520 | 580 1 730 | 910 Timing not authorized for defining the MAPt.
GS kt 80 | 100 | 120 | 140 | 160 | 180
7 DME ILEM - 1.5 DME ILEM (5.4 NM) | MIN:SEC 403 | 3:14 | 2:42 | 219 | 2:02 | 1:48
Rate of descent (5.2%) ft/ MIN 420 | 530 | 640 | 740 | 850 | 960
* WEST OF AERODROME ONLY.

wernernuesseler@web.de
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J | i ) L 1 L 1 | L L 1 . ) |

MISSED APPROACH PROCEDURE 104 [;:GE ILEM from
Climb straight ahead to 1 DME outbound ILEM, ' BMN VOR/DME ft
LT to BMN VOR/DME climbing to 3000. 3.6 DME ILEM 7 DME ILEM I - 3000
3000
MAPt
1.6 DME ILEM
OME : Endanflugphase -
LEM | Final Approach Fix FAF
I | | 10,4 NM von der DME
0
-~ _ | | | Kennung ILEM entfernt;™
- : .
"'|--...: ‘ : Beginn des Gleitwegs.
| -1 | | | —
20 17 PROFILE SCALE 1:250 000 0
1T "1 T T I I T T T T T T T T T T I T '
NM 6 5 3 2 1 0 1 2 3 4 5 6 7 8 9 10 n 12 13 14 NM
0CA (OCH) A B ¢ D DME ILEM 3 45|67 8|9 |10
X%R@nd ZupiSchwelle in NV DIST THR 18 | 28|38 |48 |58 68|78 88
iarailine B8R G800 e GRQ. | (380) ALTITUDE 650 | 960 | 1280 | 1600|1920 2240 | 2560 | 2870
V'A'AYA L] L\ IUIT1TG 1111 oo
GIRGLING * 820 | 560 1 730 | G0 Timing not authorized for defining the MAPt.
GS kt 80 | 100 | 120 | 140 | 160 | 180
7 DME ILEM - 1.5 DME ILEM (5.4 NM) | MIN:SEC 403 | 3:14 | 2:42 [ 219 | 2:02 | 1:48
Rate of descent (5.2%) ft / MIN 420 | 530 | 640 | 740 | 850 | 960
* WEST OF AERODROME ONLY.
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FAF

MISSED APPROACH PROGEDURE 10.4 DME ILEM from
Climb straight ahead to 1 DME outbound ILEM, MADME ILEM | BMN VOR/DME f
LT to BMN VOR/DME climbing to 3000. ' | ‘ | 3000 - 3000
MAPY /
16DMEILEM & |
| 2000
| hlanflugpunkt
| I : | Vissed Approach Point MAPT
- | | ' 1,6 NM von DME ILEM, 1000
=~ ...__I___ | . Schwelle muss sichtbar sein!
Tk | | sonst Fehlabflugverfahren.
— | | | -
B ) 20 17 PROFILE SCALE 1:250 000 0
ME 5 4 3 2 1 0 1 2 & 4 5 § 1 8 9§ W N 1 1B 14nNM
0CA (OCH) A B ¢ D DME ILEM 3 4 5 6 7 8 9 |10
. 90 L300 390 | 1390 - IST THR T 18 2.8 3‘5?“"4‘%\ 58 68|78 88
belLg@@ebeném(:If@d@dg@ﬁtuﬁg{yl’ldlqlf&w&gyluw|u5pccu 10K oeo 1240088 N0 2220 (2560 | 2870
CIRCLING * _520 580 _ 730 | 910 Timing not authorized for defining the MAPt.
verbteibende Flugzeit 6S Kt 80 | 100 | 120 | 140 | 160 | 180
von 7NIM bis MAPT, 7 DME ILEM - 1.6 DME ILEM (5.4 NM)| MIN:SEC 403|314 | 2:42 | 2:19 | 2:02 | 1:48
dazugehdrende Sinkrate Rate of descent (5.2%) ./ MIN 420 | 530 | 640 | 740 | 850 | 960
" WEST OF A RPa 8% pro Minute

wernernuesseler@web.de
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Status: Primary ICAO standard non visual aid to final approach and landing
Freguency: pairing IL5-LLZ -GP, Marker and or DME(/TACAN), MLS (ICAD Annex 10)
ILS-LOC 1f 108.10-111.950MHz odd 100kHz 50kHz steps, signal may be comprised of 2 signals, closely spaced around the
2f center-frequency (1f- and 2f- GP/LLZ signals interoperable).
ILS-GP 1f 328 6-335 4MHz, signal may be comprised of 2 signals, closely spaced around the center-frequency (1f- and 2f-
2f GP/LLZ signals interoperable).
DN . .
Function: ICAOQ standard non visual aid to final approach and landing
ILS-LOC course guidance to the runway centerline
ILS-GP descent information down to decision height. projection angle 2° - 47 above hor. (norm. 3%).

DME paired to ILS Frovides slant-range between a DME-Interrogator and DME-Transponder
ILS-Marker -OM

-MM Rem.: DME may used instead
-IM
Identification: Morse Code Tone Speed
ILS-LOC max.4 letter, 1020Hz TWPM
Voice possible 300-3000Hz
ILS-GP no Id
(ILS/DME) (Id from LOC)
(MLS/DME) (Id from LOC)

LLZ: 108 ... 112 MHz a 100 kHz (ungerade) =
GP: 328 ... 335 MHz "




Kanal

01
02
03
04
05
06
07
08
09
10

N 11

12
13
14
15
16
17
18
19
20

Landekurs

110,300
109,900
109,500
110,100
109,700
109,300
109,100
110,900
110,700
110,500
108,100
108,300
108,500
108,700
108,900
111,100
111,300
111,500
111,700
111,900

Gleltweg

335,000
333,800
332,600
334,400
333,200
332,000
331,400
330,800
330,200
329,600
334,700
334,100
329,900
330,500
329,300
331,700
332,300
332,900
333,500
331,500




N lkando o SHEVAY

Marker 75.000 MHz

Status:

Frequency:

ILS-Marker

Function:

En route Marker

ILS-Marker -OM
-MM
-IM

Coverage/DOC:

En route Marker
ILS-Marker-IM
-MM
-OM
Identification:
En route Marker

ILS-Marker-IM
-MM
-OM

Band |
3.1.2.1 ¢) An Flugplatzen, die mit einem ILS ausgestattet sind, werden

Primary ICAC standard navigation aid

75MHz for all Markers

pairing ILS-LLZ -GP, Marker and or DME(/TACAN), MLS (ICAO Annex 10)

|ICACO Standard Navigation Aid.

where required to mark a position on any air route.

indicates the distance from the threshold or a given position of the approaching aircraft.
A suitably located DME may be an alternative to the use of marker beacons.

required field strength varies (ICAO Annex10)

D=75-450m from threshold h=150m +50m above location
D=1050m +150m from threshold h=300m+150m above location
D=7 2km 3 5-6NM from threshold h=600m+200m above location

Morse Code Tone Speed

sequence of 3000Hz 6-10WPM

‘dots and dashes’

‘dots’ 3000Hz bdots/s

‘dot and dash’ 1300Hz dots:6dotts/s, dashes: 2dashes/s
‘dashes’ 400Hz Zdashes/s

Voreinflugzeichen schrittweise durch DME-Fesipunkie ersetzt.



n mmmﬂm@\-\ n@{%mmm

1 = Landekurs = Localizer

2 = Gleitweg = Glidepath GP
3 = Centerline = Anflggrundlinie
4 = Voreinflugzechen = Quter Marker = OM

5 = Haupteinflugzechen = Middle Marker = MM

wernernuesseler@web.de
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FLLZ - D

DDM =18 %

gemessener Verlauf




T I (1

LLZ - DDM - Verlauf DDM = 15,5 %
5 Punkte links
DDM =18 % -150 pA
2 Mgy < M5
35
107 m
a — DDM =0
Moo = My50
107 m
35°
= 0}
e DDM =18 % DDM = 15.5 %
gemessener Verlauf 5 Punkte
0,3 rechts
DDM / e + 150 A
Mgy > M50

0,2

ICAG

0,1

10 20 30 40 1800 wernernuesseler@web.de
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CSB-Modulationssignal
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SBO-Modulationssignal
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SBO-Hochfrequenzsignal

+ 90Hz - 150Hz

+ sin(3X) - sin(5x)
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CSB-Erzeugung
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= —  Reative Feldstarke/Modgrade




Lkan d_esysﬁte

18,5 km

Coverage/DOC: required field strength varies with category (ICAQ Annex10)
ILS-LOC 25MM =10° in front course line, within a height of 6,250 feet and for clearance,

17NM £35° front course line.
ILS-GP >10NM +8°
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LLZ-Bedeckung

?)‘7\\ 3 Feldstarke

g a 19
NE %o o o
28 YT Y V) — |1
0 o —46.3 km (25 NM) Course line
- 0
o g 10°
b e
5 5 3l50
O

-

When topographical features dictate or operational
requirements and alternative navigation facilities
permit, the following coverage may be provided:
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(if coverage provided)

A - Course sector p 6 degrees
. B - Displacement sensitivity = 0, 00145 DDM/metre (0, 00044 DDM/foot)
| at the ILS reference datum

C - DDM increases linearly from zero to value of 0, 180, and

then < 0, 180
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Wolkenuntergrenzeist die Hohe der als unterbrochen oder bedeckt gemeldeten untersten Wol-
kenschicht oder einem anderen verdunkelnden Phadnomen ber der Erdoberflaukéar dis

die Halfte des Himmels bedeckt (Bedeckungsgrad Uber 4/8) und unterhalb &dfierhiegt.

Die Hohe der Wolkenuntergrenze ist ein wichtiger Faktor bei der lgithang, ob Fliegen nach
Sichtflugregeln (VFR) maoglich ist oder nicht. Gemessen wird dik¥valntergrenze mit
(mechanisch-optischen oder heute elektronischen) Wolkenhhenmessern (teejlome
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- MeBprinzip: Laufzeit des Lichtes (LIDAR)
- MeBbereich: 25 ft bis 3300 ft/5600 ft/12000 ft oder
“ 8 mbis 1006 m/1707 m/3657 m

Hohenstufung: 25 ft, 50 ft, 100 ft und 200 ft abhéngig von der MeBhéhe
- Genauigkeit: + eine Hohenstufe (besser als Empfehlung der ICAQ)
~ Wiederholrate: 4 oder 2 Messungen pro Min.

r— ~ Schnitistellen: RS 232 C fiir Service und Sensortest

RS 232 C fiir Riickstreu- und Instrumentdaten

FSK-MODEM flir Wolkendaten, Riickstreudaten,
Sensor-Status, -Steuerung und -Kontrolle

wahlweise: Schreiberschnittstelle od. zweites FSK-MODEM

o e e FsK. Prozessor: 16/32 bit CMOS 68000 CPU

| EE | |2 - Lichtquelle: GaAs-Laser

 Lasersicherheit: Entsprechend IEC 825/VDE 0837 Klasse 3B
~ 7 Lichtempfénger: SiFotodiode
- Stromversorgung: 110V, 120V, 220V oder 240 VAC +/- 10 %,
Fatatt 50 Hz oder 60 Hz 600 W einschl. Heizung und Geblase
A i - ... Temperaturbereich: -40°Cbis +50°C
5 ~Seden Lichtimhie £ Emifingaidde - Gewicht: 42kg

Verarbeitung
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"ILS -Betriebsstufen.

Sichtweitenmessung
Runway Visual Range RVR
mit dem Transmissiometer

a

wernernuesseler@web.de



Runway Visual Range RVRMesseinrichtung
Transmissiometer




Runway Visual Range RVRMesseinrichtung
(Messung der Lufttribung per Infrarot)
gefordert fur CAT Il - Anfllige
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PROJECTOR:
Dmensions:

Viaight:
Light source;
Optic:

Baseling:
Power supoly

Power consurmption:

Technical Data
SKOPOGRAPH I

Order No. 132/1100

Optical head H 435 X D 370 X W 140 mm
Stand 123 mm @ various height 1Tmto 3 m
Lower compartment H 450 » D 380 X W 320 mm

39 kg
Xenan llashlignht with capillary guice tube

Achromat, Diameter 46 mm, Focus 120 mm,
Divergence 8 mrad

15mto 75 m max,
20 or MOV AC 50 or 60 Hz

Electronics 10 W
Healers 50 W



SiEine

RECEIVER: Order No. 1321200

Dimensions: Oplical head H 435 X D 370 X W 140 mm
Stand 123 mm @ various height Tmto 3 m
Lower comoariment H 450 = 0 380 X W 320 mm

Weight: 42 kg
Photo dinde: FIM 10 D

Optic, Achromal, Diameler 46 mm, Focus 200 mm,
Heceiver electronics: Self compensating pulse amplfier

Analog cutput: 0. . 1mA impressed currant

or 4. 20 mA impressed current
corresponding to 0. .100 % transmission

Digital outout RS 232 C ASCII

Mata transmission: 10 km via standard telephone lines
Fower supply: 220 or 10V AC, 50 or 60 Hz
FPower consumption Electronics 15 W

Healers 1245 W
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Abb. 6-7 Anflugbefeuerung fiir Landebahnen der Betriebsstufen IT und III [70]




ATIS AFW - Monitore TWR

ASDUV AFW - Monitore APP

:D interne Bildspeicher

abgesetzte Bildspeicher

MOTAFW

ANBLF
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Funkuhr

ape
.
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Dialogmonitor

VAN
Drucker




Richtung Geschwindig
300 3
280-310 1-4

18:-2 3

250-310 2-5
07:-3 2 25 3 2

Good Poor Medium
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Cuveragemﬂc reqmred field strength varies with Cﬂteg{lr}' (ICAD Annex [}}
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Messbarer asymptotischer

Gleitweg zum Antennen-Fusspunkt

tatsachlicher hyperbolischer
Gleitweg tUber der Landebahn

RSSO N

.
I“‘

.
a®
a®
lllll
LN

.
““
L)

DDM - Verlaut

DDM =175%
5 Punkte unten
- 150 pA

Schwelle

0

%

wernernuesseler@web.de



m[%] -

50 T

40 -

30 ]

20 1

10 -

unterhalb a®  oberhalb

wernernuesseler@web.de



301 DDM [%]
257
201 \17.5 ?/o
15] Gleitpfa
10-
5_
Elevation

0,24 a°

wernernuesseler@web.de



Punkte| YA DDM | AGrad

0 0 0 0

30 0,035 | 0,144

60 0,07/ 0,28¢

90 0,105 | 0,432

120 | 0,140 | 0,576

O, W iIN |

150 | 0,175 | 0,720
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Gleitweg-Nahfeld-Monitor-Antennen
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