Non Directional Beacon (NDB)
Frequency Range- 190 to 535 kHz, also you can tune in to AM broadcast band widths from 550 to 1650 kHz. AM stations are not used for navigation because they do not identify them selves. NDB’s are also capable of voice transmission, often used for transmitting the automated weather observation system (AWOS)  
The ADF when used with an NDB determines the baring from the aircraft TO or FROM the station. 
Before relying on the station you must identify it with mores code, usually two letters or an alpha-numeric combination 
Coverage depends on the strength of the station
Facility 


Power Output



Usable Range 

Compass Locator 

25 Watts



15 NM

MH Radio Beacon

Less than 50 Watts


25 NM

H Radio Beacon 

50 to 1,999 Watts 


up to 50 NM

HH Radio Beacon

2,000 Watts or more 


75 NM
Precipitation static interference- 

Definition- a form of radio interference caused by rain, snow, or dust particles hitting the antenna and inducing a small radio frequency voltage into it.
· Static distorts the radio wave and interferes with the normal reception 

· Low frequency systems are very susceptible to static discharge, such as ADF & LORAN 

· Using high frequency such as VHF &UHF avoid many of the discharge noise 

Some of the problems caused by p-static are;
· Complete loss of VHF communications

· Erroneous magnetic compass headings 

· High pitch squall on the radio 

· Loss of all avionics 

· Erratic instrument readouts 

· Weak reception 
Station proximity error-
When flying close to the station the needle may act sporadic 

Quadrennial error-

When your blades are between you and the station 

Shore line effect-
 
Shore line may bank the angle of signal 

St Elmo’s fire- 
A corona discharge which lights up the aircrafts surface areas where maximum discharge occurs 

Airborne ADF Receivers
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Instrument and radio receiver
Air Bourn Components
The airborne components include; Two antennas, a receiver, and the indicator instrument 

Antennas; 

· The SENSE antenna (non-directional) receives signals with nearly equal efficiency from all directions 

· The LOOP antenna receives signals better from only two directions (bidirectional)

When the loop and sense antennas are processed together in the ADF the result is the ability to receive a radio signal in all directions but one, thus resolving all directional ambiguity 
Before relying on the station you must identify it with mores code 

Indicator Instruments 
Fixed card ADF- RBI always indicates zero at the top of the card when the needle gives the relative baring to the station. 
Movable card ADF- Allows the pilot to move the aircrafts present heading to the top of the card, so that the head of the needle indicates MB to the station.
RMI ADF - Automatic rotating azimuth card slaved to the gyrocompass. The head of the card automatically represents aircraft heading. The RMI can also use the VOR for navigation, when tuned to the VOR it will show you radially, your position 
Function of the ADF

The ADF can be used to plot your position, track inbound or outbound, and intercept bearings. Mostly used for non-precision instrument approaches 

Orientation 


The ADF needle points to the station regardless of the aircrafts heading or position. 

The relative bearing (RB) is the angular relationship between the aircrafts heading and the station, measured clockwise from the nose of the aircraft 
Station Passage 
The key to maintaining your heading over the station is to set your wind correction angle as soon as possible. The closer you get to the station the more deflection you will get from the ADF. Passage is when the needle shows a 180° flip 
Homing 
Is flying the aircraft on any heading required to keep the needle pointed directly to the 0° RB position. 
· Tune to the station and identify 

· Find your wind correction angle 

· Heard the head or pull the tail 

Station passage will occur when the needle is deflected 90 deg off course 

Tracking 
Flying a heading that will maintain the desired ground track to or from the station regardless of crosswind conditions 

· Tune to the station and identify 

· Note the amount of drift, form the left or the right 

· Set your WCA, generally double the amount of drift, the WCA turn should be in the direction of the needle 
Station passage will occur when the needle is deflected 90 deg off course 

Homing with a cross wind -                                                       ADF Tracking in bound 
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Interception Bearing
· Determine position in relation to the station, by paralleling the desired inbound heading 
· Note, is the station to the left or to the right, Determine the number of degrees of needle deflection from the zero position and double this amount for the inter section angle.
· Turn the aircraft toward the desired MB the number of deg determined for the interception angle 

· Maintain heading until the needle is deflected the same number of degrees from the zero position as the angle of interception 
· Turn inbound and continue tracking procedures 

Station passage will occur when the needle is deflected 90 deg off course 

Bearing Change Problems 
Time and Distance To The Station 

Distance to the station 
· Time for barring change × TAS ÷ Degrees of bearing change 
Time to the station 
· Time for barring change × 60 ÷ Degrees of bearing change  

Airport lighting - 


Approach systems are divided into two systems instrument approach systems using radio only, then the visual stage 


Ranges vary from precision to non precision 



Precision is 2400 ft to 3000 ft 



Non precision is 1400 to 1500 ft 

Runway end identifier lights - (REIL)


These lights are to determine the approach end of the runway in low light conditions or other obstructions. They consist of two flashing lights one on ether side of the approach end of the run way.
Low, medium, and high intensity runway lights -



Also a part of the approach lighting system, these lights may be controlled by ATC or the FSS. These lights are to ensure visual confirmation of the run way. They may also be controlled by the pilot by clicking your mike


Click the mike button 
· Low, 3 times in 5 seconds 

· Medium, 5 times in 5 seconds 

· High, 7 times in 5 seconds 

They will stay on for 15 minutes 

Touchdown zone lighting - (TDLZ)



For precision approach runways, to indicate the touch down zone 


Consists of two rows of transverse light bars 

Steady burning white lights that start 100 ft beyond the landing threshold and extend     3000 ft beyond the landing threshold or to the mid point of the runway witch ever is less 

Centerline lights - (RCLS)



Precision runways 


Located along the runway centerline in 50 ft intervals 

The lights are white until the last 3000 ft of the runway, at witch they begin to alternate red for the next 2000ft and for the last 1000ft of the runway they are red. 
2 bar VASI 
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Try color VASI
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PAPI system
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