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LESSON 1 INTRODUCTION TO LAND NAVIGATION  

Learning Objectives: 

 

1-1. Understand the function of a Lensatic compass and its make up  

1-2. Understand what is Magnetic North, and Grid North.  

1-3. Understanding why we use the UTM (Universal Transverse Mercator 
Zone Chart)  

1-4. Understand what is map scale is and why there is a difference in 
maps  

1-5. Understanding the colors used on a map 

1-6. Understanding a maps layout and structure 

1-7. Understanding the declination chart  

1-8. Understand when Magnetic North must be converted into Grid North  

1-9. Understand how to orientate your compass to read Grid North 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig 1.1 

1-1. Understand the function of a Lensatic compass and its make up 

Luminous Sighting Dots- On a Lensatic compass there are two types 
which define the difference between them they can either be tritium 
base or phosphorescent. Tritium uses a radioactive substance which 
remains glowing with no need for external lighting in evening 
navigation whereas, the phosphorescent one requires an external light 
source for evening use to cause the glow to appear. These luminous 
sighting dots are for the use of nighttime navigating so that you can 
make an evening azimuth when using the sight aperture in order to make 
an accurate check on your sight designation and degree check. 

Floating Dial- As oppose to water based compasses which can become 
useless if a bubble is formed inside of it this compass using a 
friction based dial which floats freely, makes it protected from 



elements and bubbles being formed and is incased with a waterproof 
seal to protect its insides. 

Thumb Loop- The loop where the thumb is placed when holding the 
compass while doing the compass to check method. 

Bezel Ring- Is used to change the Magnetic North and convert the 
compass to read Grid North through the ability to move through 
individual clicks turning clock wise and counter clock wise each 
representing 3 degree changes per click. 

Sight Wire- Is used to insure the destination is facing the exact 
direction you are aiming to travel or locate degree wise.  

Luminous Magnetic Arrow- Is the arrow which is used to find magnetic 
north on the compass and is illuminated for night time use so as to 
use the Short Luminous Line to make it easy to keep your position of 
travel on track. 

Graduated Straight Edge- Is used to measure distance for map which 
read 1:50,000 meters or can be used for a straight edge to connect 
points on a map. 

Cover / Base- Used to protect the compass when traveling as well as 
the site wire and the base is used for holding the compass and other 
parts on the compass. 

Short Luminous Line- Is used on the compass so you can convert the 
compass to read grid north as well as used to to make it easy to keep 
your position of travel on track. 

Black Fixed Index Line- Is used to determine the exact degree the 
compass is facing direction wise. 

Red Degree Markers- Each red line indicates degrees by 5 degree 
increments  

Sighting Slot- This slot is used so as to align with the front site 
wire to pin point your direction or point of reference. 

Lens- Magnifying lens used to read the degrees on the compass when 
doing the thumb to check sighting position. (See Fig 1-3) 

Black Degree Markers- Each black line indicates degrees by 1 degree 
increments these are the ones you will use to read the degree numbers 
1-4 and 6-9 on the compass. 

Knowing your compass is important and knowing what each thing does is 
completely essential to navigating correctly. 

 
 



 

 

1-2. Understand what is Magnetic North, and Grid North.  

Understand the Difference Between Magnetic North, True North and Grid 
North 

When using a compass we have to first learn that we are using what is 
called magnetic north as opposed to true north. This is because the 
magnet on the compass is pulled toward the northern magnetic field we 
have surrounding the earth (see diagram below) which varies some in 
its location as oppose to true north. Whereas on the top of the globe 
in the ocean Magnetic North is some degrees away from True North’s 
location. And because the magnetic field surrounds the earth, making a 
North and South magnetic poles, each area on the earth is affected to 
some degree as to finding True North as this can only be done through 
a mathematic conversion process. And in order to create quadrants to 
map the earth so as make travel on land and ocean simpler as to define 
where we are, where is our location and destination on the earth. The 
earth is divided up by two lines types one which divides the north 
from the south, and the other one which divides the earth from east to 
west. 

 

Fig 1.2 



1-3. Understanding why we use the UTM (Universal Transverse Mercator 
Zone Chart) 

The lines going from north to south are called Meridians which divide 
the earth into degrees the central point of these lines is called the 
Prime Meridian which represents 0 degrees and are used to represent 
distance from north or from the south and zero out at the Equator. The 
lines dividing the earth length wise are called parallel lines which 
wrap around the earth to create quadrants so as to divide the map of 
the earth into smaller areas and are used to define distance length 
wise around the earth and zero out at the Equator as well. By doing so 
the earth is able to be divided into a grid coordinates system which 
we will discuss in more detail. 

 

Fig 1.3 

Now as for maps are concerned today we use what’s called the UTM 
Universal Transverse Mercator maps. The UTM system divides the Earth 
into 60 zones, each are 6 degrees wide in length (also know as 
longitude). Each of the 60 zones uses a transverse Mercator and are 
divided by 20 latitude zones width wise and each are 8 degree in wide 
in width (also known as latitude). The numbering of zones begins at 
180 degrees and proceeds eastward. In each zone is a central meridian 
which divides the coordinate box from west to east so as to divide the 
box into simple north south east and west points. So if you lived in 
Virginia your grid coordinate would be zone 18 S. In using this grid 
plan it made it easier to plot and use, as oppose to using a round 
grid plan which as seen in the previous page uses the curvature of the 



earth. This map as seen above is what is used to create even smaller 
maps so as to have a more detailed ability to plot courses, and based 
upon the need of detailed terrain of your location you would choose 
which scale version you needed. And the specific area you were seeking 
to travel would be located in that specific zone which would be 
divided up into smaller quadrants so as to tell you what map you would 
need to use for that area.  

1-4. Understand what is map scale is and why there is a difference in 
maps 

And based upon the scale needed would be based upon the need for 
either a detail layout of an area or a more general larger scale 
layout of an area. 

Scales 

1:250,000 = 1 inch is equal to 250,000 inches on ground 

1:100,000 = 1 inch is equal to 100,000 inches on ground 

1:75,000 = 1 inch is equal to 75,000 inches on ground 

1:50,000 = 1 inch is equal to 50,000 inches on ground 

1:30,000 = 1 inch is equal to 30,000 inches on ground 

1:25,000 = 1 inch is equal to 25,000 inches on ground 

(Therefore the more ground you cover the less detail the map will 
show.) 

Now since the maps most used today are smaller versions and more 
detailed then a simple main zone 18 S (as seen in Fig 1-6) as you will 
see that those maps covered a large area of land. These maps have a 
more complexity issue to them, but as we learn about the ones we will 
be using for navigation it will make using these maps simple.  

Fig 1.4 

 



The numbers on side of the smaller maps represent the distance from 
the Equator to the grid latitude position, and this is how grid wise 
north/south are defined. While the numbers on the top of the map 
represent the distance to the center of the UTM zone, which means if I 
were using Zone 18 S (as in Fig 1-3) there would be a more complex 
smaller group of grids on the map covering the entire area of that 
part of Virginia and the UTM zone 18 S would be divided by a single 
line called a central meridian. Therefore each smaller map group used 
to define the locations of a part of the whole entire area of zone 18S 
on the map will have a top section telling how far east or west this 
map is located from 18 S central meridian. Now the distance the main 
18 S section covers is a total of 1,000 km being divided into two by 
what’s called the central meridian, which is basically an invisible 
line used to create West and East. West being the beginning of zone 18 
S and moving 500 km toward the central meridian and East being from 
the central meridian which zeros out and moving 500km East to the end 
of the zone 18 S. Therefore, using the map in Fig 1-4 708 as seen on 
bottom, this location is 208 km to the east of the central meridian. 
Because its measurement crosses over the central meridian 208 km, If 
the number were lower than 500km it would mean the location is to the 
west of the central meridian. Therefore, each smaller map section used 
to define the locations of certain parts of zone 18 S on the map will 
have a top and bottom section telling how far east or west this map is 
located from their zone central meridian. 

So now that we have some simple map understanding before we get into 
using a map by plotting a position on it we have to first know some 
things about the map. So let’s get a strong understanding about how a 
map fully functions. 

1-5. Understanding the colors used on a map  

Maps use different colors to define different types of objects below 
is a list of those colors and what type of objects they define. 

Color Descriptions 

Black  Man Made Objects 
Blue Water Sources 
Green Vegetation 
Reddish Brown Boundaries, Major Roads, Elevation 

(Contour Lines) 
Brown Elevation (Contour Lines) 
Red Cultural Features, Populated 

Areas, Main Roads, Boundaries 
 



1-6. Understanding a maps layout and structure  

Fig 1.5 

   

1) Map Name: The maps name is 
chosen after the most prominent 
cultural or geographical feature. 

5) Sheet Series: The sheet number 
used in reference for the map 
sheet. 

2) Map Location: The location the 
map is focused upon the zone it 
covers. 

6) Scale: The scale the map is in 
which tells you how many inches 
one inch of space represents. 

3) Declination Diagram: Shows the 
convergence needed to change 
magnetic into grid north. 

7) Bar Scale: Used to convert map 
distance to ground distance. 

4) Index Boundaries: The position 
this map is located and the 
surrounding maps which compass. 
about it 

8) GMA (Grid Magnetic Angle): The 
angle difference in that area to 
that of a compass reading of 
north. 



1-7. Understanding the declination chart 

Ok so now let’s dig a bit deeper into understanding what True North is 
and how we convert things from Magnetic North to Grid North. Because 
our maps are made with grid lines these horizontal lines are to be 
used as grid north. Since our compass is going to point in the 
direction of Magnetic North we need to us the bezel ring (see Fig 1-1) 
and the declination chart information (fig 1-5) to change the Magnetic 
North and convert the compass to read Grid North. In order to do this 
we have to us the chart first and find out what the degree angle is 
which is also known as the GMA (Grid Magnetic Angle) as found on the 
chart below the map. 

  

Fig 1.6 

1-8. Understand when Magnetic North must be converted into Grid North 

This angle 15 degrees has to be added to the compass in order to allow 
your compass to read Grid North so as to orientate your compass with 
the map. Since the declination chart says 15 degrees we have to turn 
our bezel ring to the right or clock wise 5 clicks (remember each 
click represents 3 degrees per click). And we want our compass to be 
as close in degrees as possible. When converting your bezel ring to 
read Grid North you will either be exactly on the money or only one 
degree off. For a good rule of thumb just if the angle is facing left 
turn left if right turn the bezel ring right. The chart on the next 
page will tell you how many clicks and in what direction you will need 
to turn the bezel ring when converting your compass to Grid North. 



 

1-9. Understand how to orientate your compass to read Grid North 

 

2-4° 1 2-4° 1 
5-7° 2 5-7° 2 
8-10° 3 8-10° 3 
11-13° 4 11-13° 4 
14-16° 5 14-16° 5 
17-19° 6 17-19° 6 
20-22° 7 20-22° 7 
23-25° 8 23-25° 8 

Fig 1.7&8 

 

 

East Turn To The Right West Turn TO The Left 



Why is this needed? Well let’s look at the diagram below. Because the 
magnetic pull is different based upon the location you are at in the 
states you have to compensate for that difference based upon the need 
you map will require you to use in order to convert your compass for 
that maps Grid North. 

Fig 1.9 

 

 

 

 

 

 

 

 

 

 

 


