LESSON # 4

V.O.R.
VHF, Omni Directional, Range
V.H.F: 

· Stands for; Very High Frequency, 108.0 to 117.95 MHz. 
Omni Directional:
· Stands for; An Omni directional antenna is an antenna system which radiates maximum power uniformly in all directions.
Range:

· Stands for; the capable range of a given station 

Discussed now; Terminal, High, and Low 
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Terminal; 
Usable range of 25 nautical miles




Used for Instrument Landing Approaches
Height: 1,000 to 12,000

Low;

Usable range of 40 nautical miles 
Used for navigation in the Federal Airways 
Height: 1,000 to 18,000 

High;

Usable range of up to 130 nautical miles







Used for navigation in the Federal Airways
Height: 1,000 to 14,500/ 40NM, 14,500 to 18,000/ 100NM, 

 
 18,000 to 45,000/ 130NM, 45,000 to 60,000/ 100NM  

Ground components;
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The VOR station is northerly oriented, witch gives azimuth information, providing a 360 deg. TO-FROM indication or some time referred to as Radials, these radials are accurate within one degree
VOR’s with DME located at the station will provide azimuth and distance information

VOR with a TACAN located at the site, referred to as VORTAC these stations are generally used by the military. The VORTAC’s provide the same information as wood the VOR/DME  

 
VOR stations will be identified by mores code or voice. The VOR can also be used for communications of weather and other necessary information between ground-and-air without interference with the navigation signal 
Airborne Components;
Airborne equipment includes an antenna, receiver, and the indicator instrument, either a VOR receiver or HSI receiver

Before reliance on any station you must tune into the radio frequency, turn up the volume, and listen for the mores code identifier
Components of a VOR Indicator; 

· Omni bearing selector(OBS)- Course selector 

· Course Deviation Indicator(CDI)- Composed of an instrument face and a hinged needle, showing deflection off or on course , the face also shows the 2°dots and with the needle showing full deflection you will be 10° off course 

· To/From Indicator- showing your selected course to or from the station, but note it does not show the aircrafts heading to or from the station 
· Flags- showing usability of the signal 

Components of a Horizontal Situation Indicator (HSI);

· Omni bearing selector(OBS)- Course selector 

· Course Deviation Indicator(CDI)- Composed of a compass card and a CDI bar showing deflection off or on course , the face also shows the 2°dots and with the needle showing full deflection you will be 10° off course 

· To/From Indicator- showing your selected course TO or FROM the station 

· NAV  flags- showing usability of the signal 

· Glide Slope Deviation Scale-The pointer indicates the relation of the aircraft to the glide slope 

· Course Selection Pointer-A remote Indicating card, connected to the flux valve, allowing rotation of the card as the aircraft turns 

· Heading selection bug- Simply sets your heading, but does not effect your heading in any way, just used as a guide 

Function of the VOR
;


The VOR does not account for the aircrafts heading; it only relays the aircrafts direction from the station. 

Due to this lack of aircraft heading information the VOR has a few inherent errors; 

· Reverse Sensing: When the VOR indicates the reverse of normal operation. This occurs when the aircraft is headed toward the station with a FROM indication or when the aircraft is headed away from the station with a TO indication 
· Zone of  Confusion: The zone of confusion is caused by a lack of adequate signal directly above the station due to the radiation pattern of the stations antenna 

· A single (NAVAID) will only allow you to determine your position relative to the station. In order to pinpoint your location you must cross reference with a second NAVAID
Tracking TO and FROM the station
· Tracking TO the station requires you to rotate the OBS till a TO indication appears, continuing rotation till the CDI centers. Then simply fly direct to the station. If the CDI moves to the left, this means the course to be flown is now to the left, so turning to the left will bring you back on course

· Homing to the station is slightly different; by continuously centering the CDI you will fallow a circuitous route to the station 
· Tracking FROM the station, the same as tracking to but be careful of reverse sensing, making sure you have a from indication
Course Interception 
· Turn to a heading to parallel the course desired for inbound 

· Determine the difference between the radial to be intercepted and the radial on which you are located

· Double the interception angle, no less than 20°and no more than 90°

· Rotate the OBS to the desired inbound course

· Turn to the interception angle 

· Hold this heading until the CDI centers, be careful no to over shoot 

· Turn to the MH corresponding to the selected course, and fallow the tracking procedure 
VOR Receiver Accuracy Checks 

VOR system course sensitivity may be checked by noting the number of degrees of change as you rotate the OBS to move the CDI form center to the last dot on either side. The course not exceed 10° or 12° either side
§91.171 VOR equipment checks for IFR operations 


No person may operate a civil aircraft in IFR using the VOR system, unless that aircraft is maintained, checked and inspected under an approved procedure or has been operationally checked within the preceding 30 days, and was found to be within limits 

· VOT + 4, frequency 108.0 MHz 360° FROM/180° TO
· Own  + 6

· Dual  + 4

· Ground +4

· Air bourn + 6

· Radio repair station + 4
Each person making a VOR check shall enter the date, place, bearing error and sine the aircraft log or other record
Radio Repair station, an entry must be made in the log or other record by the repair station certificate holder, certifying to the bearing transmitted by the station for the check and the date of the transmission 
VOR INDICATOR
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Holding patterns;
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Standard holding patterns are made to the right, Nonstandard are to the left 

[image: image6.png]STANDARD PATTERN





(a) Parallel Procedure
When approaching the holding fix from anywhere in sector (a), the parallel entry procedure would be to turn to a heading to parallel the holding course outbound on the non holding side for one minute, turn in the direction of the holding pattern through more than 180 degrees, and return to the holding fix or intercept the holding course inbound. 

(b) Teardrop Procedure
When approaching the holding fix from anywhere in sector (b), the teardrop entry procedure would be to fly to the fix, turn outbound to a heading for a 30 degree teardrop entry within the pattern (on the holding side) for a period of one minute, then turn in the direction of the holding pattern to intercept the inbound holding course. 

(c) Direct Entry Procedure
When approaching the holding fix from anywhere in sector (c), the direct entry procedure would be to fly directly to the fix and turn to follow the holding pattern. 

All three entries are the most recommended from the FAA
Timing - inbound, at or below 14000msl 1 minute, above 14000msl 1.5 minute 

Timing and heading for the outbound leg should be adjusted to make the inbound leg
 1 minute 

Timing for the outbound leg starts over or abeam the fix whichever occurs later 

Holding in a nonstandard pattern ATC will keep you clear of all obstructions. 

Holding instructions- When you arrive at your clearance limit before you have received clearance beyond your fix, ATC expects you to maintain your last assigned altitude and begin holding in accordance with the depicted holding pattern. 

If no holding pattern is depicted you are to begin holding a standard pattern on the course you approached the fix, you should request immediate clearance. 

If there is no delay ATC should give holding instructions five minutes prior to arrival 

If no holding pattern is depicted, ATC will specify the following 

· Direction from fix (i.e. N, NE, E, SE, etc.) 

· Holding fix 

· Holding  course, Radial, Bearing, Airway, or Route  

· Altitude 

· Direction of turn, Left, or Right  

· Leg length, in minutes only on request, normally in miles 
· Expect further clearance Time
ATC Instructions will also be issued whenever 
· Delay will exceed one hour 

· E.F.C. is necessary

· Other than normal approach is to be used 

· Ceiling is to low 

· Aircraft is holding awaiting approach clearance 

Expect Further clearance (EFC) - The time a pilot can expect to receive clearance beyond fix. EFC times are provided for the possible loss of two way communications failure. You will normally receive a further clearance prior to the EFC time  



§91.185 -RADIO FAILURE in IFR 
Route- 

· Continue on last assigned route , 

· If being vectored, direct to the fix , route or airway specified in vector clearance 

· EFC route 

· If no route is assigned, by the route filed in the flight plan.

Altitude-
· Remain at the highest of the following altitudes for the segment being flown 

· Last ATC clearance 

· Minimum altitude for IFR 

· Altitude advised to be expected 

Departing from a hold or fix-

· If it is a fix from where a approach begins, descend as close to the EFC time as possible , if no EFC time has been received land as close to your ETA as possible .

· If not a fix from where an approach begins leave the fix as close to EFC time as possible, if no EFC has been received fly direct to the fix from where the approach can be flown and land as soon as possible to the ETA as possible.

Departing from a hold 
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