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Parallels of Latitude. 
Imaginary east–west lines that are parallel with the Equator are known as parallels 
of latitude.  The Equator is the datum from which latitude North or South is 
measured.  Parallels of latitude extend from the Equator, which is designated 0° 
North/South, to 90º at the geographical poles.

Because the parallels of latitude are spaced equally between the Equator and the 
Poles, each degree, minute and second of latitude represents the same distance 
on the Earth’s surface all over the globe: one degree of latitude is 60 nautical 
miles; one minute of latitude is one nautical mile, and one second represents 
34 yards (31 metres).  This latter relationship between degrees, minutes and 
seconds and distances on the Earth’s surface also holds true for all distances 
measured along a great circle.

Dakar, Senegal, lies at  14° 38’ North, and La Rochelle, France is situated at 46° 
10’ North.

Defining the Location of Any Point on Earth.
Using latitude and longitude as the reference, any point on the Earth’s surface can 
be defined.  For example, in Figure 1.3, Tunis lies at  36° 47’ North, 10° 10’ East, 
and Sao Paulo lies at 23° 52’ South, 46° 37’ West. Madrid is situated at 40° 23’ 
North, 3° 46’ West and St John’s, Newfoundland, lies at 47° 37’ North, 52° 45’ 
West.

The Equator 
is the datum 
from which 
latitude 
North or South is measured.

Figure 1.4 Parallels of Latitude.



Figure 3.2a Measuring the true bearing of a track line from Oxford aerodrome to Ledbury.

Figure 3.2b Measuring the true bearing of a track line from Ledbury to Wellesbourne 
Mountford.

In summary, the bearing of any track line drawn on a chart measured with 
respect to the chart’s vertical grid lines is a true bearing referenced to True 
(Geographic) North.

TRUE NORTH AND MAGNETIC NORTH.

However, the magnetic compass, the primary direction finding instrument used 
by the pilot-navigator of a light aircraft does not indicate True North.  The heading 
information given by an aircraft’s magnetic compass is not referenced to True 
(Geographic) North but to Magnetic North.  So, if an aircraft’s compass indicated 
that the aircraft was heading in a direction of, say, 270°, that heading would not 
be 270° True (which would be due West) but 270° Magnetic, which is quite another 
thing.

It is of the greatest importance in navigation that the difference between true 
indications and magnetic indications of direction should always be allowed 
for.

The Direct 
Indicating 
Magnetic 
Compass 

is usually the main 
magnetic heading 
reference in light aircraft.
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Let us assume that we are planning to fly a route at 3000 feet on a fine day in 
January in the United Kingdom, when the Regional Pressure Setting (RPS) for our 
area is given as 1003 millibars, and the temperature at 3000 feet is forecast to be 
+2° Celsius (C).  We plan to fly the route at an indicated airspeed  of 110 knots.  
What will be the true airspeed that we need to use in order to calculate our heading 
and groundspeed for the route?

First of all we must express our chosen cruising altitude as a pressure altitude.  
As the atmospheric pressure at sea-level for our region (the RPS) is given 
as 1003 millibars, the datum of 1013.2 millibars, which we need for our true 
airspeed calculation, will lie lower than the RPS, and the pressure altitude will, 
therefore, be higher than 3000 feet.  As pressure changes by about 1 millibar for 
every 30 feet of altitude, and the difference between 1003 millibars and 1013.2 
millibars is, for all practical purposes, 10 millibars, we deduce that the pressure 
altitude equivalent of 3000 feet, on the day of our flight, will be 3000 + (30 x 10) = 
3300 feet.

Now, on the circular slide-rule face of the navigation computer, identify the 
window marked Airspeed.  The Airspeed window is depicted in Figure 11.9.

Figure 11.9 At 3300 ft pressure altitude with a temperature of +2°C, 110 knots indicated 
airspeed is the equivalent of 114 knots true airspeed.
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CHAPTER 17: VHF OMNI-DIRECTIONAL RANGE (VOR)

INTRODUCTION.

The Very High Frequency Omni-directional Range navigation system, known 
everywhere as VOR, was developed in the United States of America in the 1940s 
and, in 1960, was adopted by ICAO member states as the standard short range 
navigation system for aircraft.  The VOR is one of the most significant radio-
navigation inventions, permitting pilots of all types of aircraft, to navigate easily and 
accurately from one VOR beacon to another.  As far as light aircraft are concerned, 
and despite the rapidly increasing use of Global Positioning Navigation Systems 
(GPNS), the VOR remains the primary navigation system.

Figure 17.1 depicts a typical VOR display and receiver as might be fitted in a light 
aircraft instrument panel.  VOR beacons generally look like the one illustrated in 
Figure 17.2.

Figure 17.2 A VOR Beacon.

Figure 17.1 VOR Receiver and Display.
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