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Pictures added in February 2006 by PLP.  Also some from Compass Manual at end.

The basic tool of the Land Navigator is the compass. With a compass, you can
determine which direction you are going, which direction you should be going, and orient a
map to north (more of this in maps). Here you will learn all that is necessary about the parts,
function, and use of a compass.

The compass is the most common and simplest tool for measuring direction. In its basic
form, it consists of a magnetized needle mounted on a jewel that allows free swinging of the
needle. 

The magnetized needle has a north pole and a south pole. When allowed to swing free,
the south pole of the magnetized needle is attracted to the magnetic north pole of the earth.
Thus, the needle is pointing towards magnetic north (as opposed to the north pole, more of
this in maps). 

It would be very inconvenient to continually hold the jewel needle combination, so it is
mounted inside a sealed bezel. This bezel may or may not be "liquid filled." The bezel is then
mounted on some sort of case to allow easy operation of the compass and protect it from
damage.

There are several designs of compasses. In my opinion, the best compass design for
use in treasure hunting and other outdoor activities is the "lensatic compass." This compass
was designed for the military and is still in use today. 

The lensatic compass is easy to operate, allows accurate measurements, can be used
while moving, and folds up into its own protective case. If you purchase one of these, don't get
the cheap ones. The are usually of poor quality and easily damaged. Typical price would be
about $40.00 or so. The investment is well worth it.

Another type of compass that is widely used is the standard flat compass. It has a bezel
mounted on a clear plastic base. This type of compass is used for "orienteering" (a recreation
of moving from point to point cross country). Although this compass is sufficient for this, it is
not very accurate for taking measurements of direction to distant points. 

There are some modifications available for the flat compass, such as a protective
cover, mirror, and other little improvements, but for my money, I prefer the lensatic. 

Since I believe that the best compass to use for treasure hunting is the lensatic
compass, I will limit my descriptions and uses of the compass to the lensatic. Remember,
however, that compass basics will work on all compasses.

The lensatic compass consists of the following major parts:
The Cover
The Base
The Lens

When closed, the cover protects the glass window of the body and the floating dial from
damage. It contains a sighting wire mounted vertically in a slit, and two luminous dots (one at
each end of the wire) that are used at night.

The Base is the heart of the compass. It contains:
A floating dial, mounted inside the body. The dial can move freely when the compass is

held level. The dial has a three luminous markings on it. A luminous arrow, and two letters "W"
(west), and "E" (east). The dial has two sets of numbers etched into the outer rim. The outer
most of the two is mils (mils is a system used by the military and not very useful for our
purposes). The inner most of the two is degrees (more on this later). The degree scale may be
black or red. When allowed to swing free, the dial will always point north.  

The glass window of the base, through which you observe the floating dial, is fixed and
has a black line (index line) that is lined up with the sighting wire in the cover. 
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A bezel ring is attached to the rim of the base. It is knurled and, when turned, "clicks." If the
bezel is turned one complete turn, there will be 120 clicks. One click will equal 3 degrees
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(more on this later). An outer glass window is attached to the bezel. This windows has a "short
luminous line".  This line rotates as the bezel is turned and is used at night (more on this later). 

A thumb loop is attached to the base. This loop is used when actually using the
compass for sighting. 

The lens a mounted on a hinged metal plate. This lens is used to look at the floating
dial when making precise measurements. A slit in the metal plate just above the lens is used
like the rear sight of a rifle. When the lens plate is pushed against the base, it locks the dial to
prevent damage when the compass is carried a the pocket or hanging by a cord. To release
the dial, the lens plate must be lifted more than 45 degrees from the base.

When opened flat, the base and cover provide a straight edge with a graduated scale
for use on maps. The scale is calibrated for 1:50,000 scale maps. This is a standard military
topographical map. Civilian maps, such as those from the US Geological Survey, are 7 1/2
minute series (1:24,000 scale) and so WILL NOT give accurate measurements without
complicated conversions.

Remember: The magnetic needle mounted onto the floating dial is affected by metal
objects. The larger the object, the farther away you must be from it. Also, power lines produce
a large magnetic field around them which also affects the compass. Stay very far away from
these power lines. 

As stated earlier, the floating dial of the compass is graduated in degrees. There are
360 degrees in a circle. Looking at the dial, 0 degrees is North. The numbers increase in a
clockwise direction, and when you reach east, you are at 90 degrees. Continuing in a
clockwise direction to south, you are at 180 degrees. West is at 270 degrees, and when you
reach 360 degrees, you are back at north. North is both 360 degrees and 0 degrees. 

Remember, the compass points at MAGNETIC North, not TRUE North. The term for
this difference is the DECLINATION. The declination between true and magnetic north will
depend on where you are on the earth. It may be as little at 1/2 degree or as much as 10 or 15
degrees or more. To know exactly, you will need to look at the topographic map for where you
are (or will be working in). We will talk more on this later.

The reading you get from the compass is called an AZIMUTH. The azimuth is read
directly off the compass's floating dial and is expressed as DEGREES MAGNETIC. As an
example, a reading of 92 on the compass is "92 degrees magnetic." You put the "magnetic" on
the azimuth to separate it from true north.  
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An azimuth is the direction
forward from the POINT OF ORIGIN.
The point of origin may be where
your standing now. There is another
azimuth called a BACK AZIMUTH. A
back azimuth is a direction 180
degrees opposite of the azimuth.
Using our example of 92 degrees
magnetic, we can determine the
BACK AZIMUTH of this direction by
adding 180 to the azimuth.    92
+180 = 272

Therefore, the back azimuth
of 92 degrees magnetic is 272
degrees magnetic. Why is this

useful?
Let's say you leave your car and move in a direction of 92 degrees magnetic for 2

miles. Now, your ready to go back to the car. Instead of trying to hold the compass
"backwards," just convert the azimuth to a back azimuth (272 degrees magnetic) and follow it
back to the car.

Adding 180 degrees to the azimuth is the formula for finding the back azimuth, when
the original azimuth is LESS THAN 180. If the original azimuth is MORE THAN 180, you
SUBTRACT 180.     272  -180 =  92

What would happen if you added 180 to 272? You would get a back azimuth of 452
degrees magnetic which does not exist on the compass. 

What if the azimuth is exactly 0 or 360? You are heading north, and just need to head
south (or 180). If your azimuth is 180, your heading south. So just head north (360 or 0). 

Remember, all azimuths have a back azimuth. The back azimuth can be determined by
adding 180 to any azimuth less than 180, or subtracting 180 to any azimuth that is more than
180. If the azimuth is exactly 0, then add 180. If the azimuth is exactly 360, subtract 180. If the
azimuth is exactly 180, add or subtract 180 to get 0 or 360 (north).

This is a lot of information to absorb at one time. Be sure you understand this before
continuing.
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There are two basic ways to hold the compass when you want to use it. One way is called the
"STEADY HOLD METHOD."  Using this method you can continue to read the compass while
moving. The second method is called the "GUNSIGHT METHOD." This method is used to
determine the exact azimuth to a particular object or spot. Correct technique is using these
methods can make the difference between reaching your desired destination and missing it by
several miles. 

The steady hold method is used when you want to follow a particular azimuth for a
distance. It can be used during the day and at night. Use the steady hold method as follows:
Step 1)  Open the compass to its fullest so that the cover forms a straight edge with the base. 
Step 2)  Move the lens (rear sight) to its rearmost position, allowing the floating dial to move
freely. 
Step 3) Place a thumb through the thumb loop, and extend the index finger of the same hand
down the side of the compass. Curl your middle, ring, and little fingers to form a steady base
on which the compass rests. 
Step 4)  With the other hand, lay the thumb in front of the lens. Extend the index finger down
the side of the compass, and grip the base (formed by the fingers of the first hand) with the
remaining fingers. 
Step 5) Hold the compass to your stomach so you must look down to see the compass, and
keep your elbows into your sides.  
Step 6) Rotate your body left and right to adjust the azimuth until the desired azimuth is

directly below the index line (black fixed line) in the glass
window of the base. 
Step 7) Walk forward at a slow to medium pace, keeping the
azimuth directly under the index line. 

This method is very useful in heavy vegetation
conditions, rugged terrain when sighting far objects is
impossible, and at night, however it does take getting use to.
Also, both hands must be kept free.

The Gunsight Method is used when an exact azimuth is
desired. An exact azimuth is needed when determining
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Intersection, Resection (more on these later) and
plotting objects or terrain features. The Gunsight
Method is performed as follows:
Operation 1) Set the cover of the compass at a 90
degree angle to the base.  
Operation 2) Set the lens (rear sight) to an angle
slightly more than 45 degrees from the closed
position.  
Operation 3) Insert your right thumb (for a
right-handed person) through the thumb loop, lay your
index finger down the side of the base. Make a fist of
the fingers to provide a steady rest for the base. 
Operation 4) Clamp your left hand (for a right-handed
person) around your right hand to provide support. 
Operation 5) Bring the compass to your right eye and look through the slit of the lens plate (the
rear sight). Your should be pressing your right hand against your right cheek to increase the
steadiness of the compass. 
Operation 6) Looking through the rear sight, line up the vertical sighting line in the cover with
the desired distant object. Glance down at the floating dial (through the lens) and read the
azimuth directly under the index line. If the numbers are not in focus, adjust the position of the
lens until the numbers are in focus. DO NOT push the lens too far down, or the dial will lock
up. 

As an example on how this method is used, let's say you need to go a distance on an
azimuth of 88 degrees magnetic. Using the gunsight method, adjust your body position until 88
degrees is directly under the index line. Look up though the vertical line in the cover at an
object (hilltop or other terrain feature, particular tree, or some other object) that is exactly at 88
degrees magnetic. Keeping this object in sight, you can walk toward this object and be sure
you are still on 88 degrees magnetic. You do not have to keep looking through the compass.
Once you reach this object you will have to re-sight another object. Repeat the procedure until
you reach your destination.

Each of these methods are more useful than the other in some situations. Both should
be mastered before they are needed. Practice is the only way to learn how to use a compass
properly.

You can also preset an azimuth on the compass during the day for use at night. This is
useful when you can see your destination (during the day), preset that azimuth on the
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compass, and then follow the compass at night (or other times of limited visibility, such as fog).
To preset an azimuth on the compass, follow these steps:

1) Using one of the previous methods, use the compass to determine the desired
azimuth. (Gunsight method is most accurate) 

2) Once the azimuth is determined, put the compass in the steady hold position and
rotate your body until that azimuth is directly under the black index line. (if you used the steady
hold position to determine the azimuth, skip to 3). 

3) Holding the compass steady, rotate the bezel ring until the luminous line is lined up
the north seeking arrow on the floating dial.  

4) The compass is now preset. 
5)To use the preset azimuth, put the compass in the steady hold position. Rotate the

body until the north seeking arrow is lined up with the luminous line. Walk forward keeping the
north seeking arrow and the luminous line lined up. 

If you already know the azimuth (or determine an azimuth by the map...more on this
later) and visibility is limited (darkness, fog, heavy forest, etc), then you can preset the
compass as follows:

Rotate the luminous line directly over the black index line.  
1) If the desired azimuth is LESS THAN 180 degrees, divide that number by 3

(example: if the desired azimuth is 99 degrees magnetic, the dividing that by 3 is 33). Rotate,
click-by-click, the bezel in a counterclockwise direction exactly 33 clicks (for our example) as
each click of the bezel results in a 3 degree change. 

2) To use this preset azimuth, put the compass in the steady hold position. Rotate the
body until the north seeking arrow is lined up with the luminous line. Walk forward keeping the
north seeking arrow and the luminous line lined up.  

3) If the desired azimuth is MORE THAN 180 Degrees, subtract that number from 360
(example: the desired azimuth is 255 degrees.  (360 - 255 = 105) Then, take the result and
divide by 3 (105 / 3 = 35). Rotate, click-by-click, the bezel in a clockwise direction exactly 35
clicks (for our example). 

4) To use this preset azimuth, put the compass in the steady hold position. Rotate the
body until the north seeking arrow is lined up with the luminous line. Walk forward keeping the
north seeking arrow and the luminous line lined up.   

5) If the desired azimuth is not exactly divisible by 3, the round off to the nearest
number. However, be advised that on lengthy distances, you will be off of your target
destination.

Compass Pre set to 320 degrees -
following
an
Azimuth
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d. Bypassing an Obstacle.    To bypass enemy positions or obstacles and still
stay oriented, detour around the obstacle by moving at right angles for specified
distances.

(1) For example, while moving on an azimuth of 90, change your azimuth to 180 
and travel for 100 meters;  change your azimuth to 90  and travel for 150 meters;
change your azimuth to 360  and travel for 100 meters;  then change your
azimuth to 90 and you are back on your original azimuth line (Figure 9-5).

(2) Bypassing an unexpected obstacle at night is a fairly simple matter. To make
a 90  turn to the right, hold the compass in the centerhold technique; turn until
the center of the luminous letter E is under the luminous line (do not move the
bezel ring).  To make a 90  turn to the left, turn until the center of the luminous
letter W is under the luminous line.  This does not require changing the compass
setting (bezel ring), and it ensures accurate 90  turns.

e. Offset.   A deliberate offset is a planned magnetic deviation to the right or left
of an azimuth to an objective.  Use it when the objective is located along or in the
vicinity of a linear feature such as a road or stream. Because of errors in the
compass or in map reading, the linear feature may he reached without knowing
whether the objective lies to the right or left.  A deliberate offset by a known
number of degrees in a known direction compensates for possible errors and
ensures that upon reaching the linear feature, the user knows whether to go right
or left to reach the objective.  Ten degrees is an adequate offset for most tactical
uses.  Each degree offset will move the course about 18 meters to the right or
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left for each 1,000 meters traveled. For example, in Figure 9-6, the number of
degrees offset is 10. If the distance traveled to "x" in 1,000 meters, then "x" is
located about 180 meters to the right of the objective.

Offset explained in the Boy Scout Manual


