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Compass: Get Your Bearings
A Lesson on Using a Compass 

Standards: 3.1.7 A, B, D, E; 3.2.7 B; 3.5.7 A; 3.7.7 A, B; 3.8.7 A
Introduction and background: No matter where you stand on Earth, you can hold a compass in your hand and it will point toward the North Pole. What an unbelievably neat and amazing thing! Imagine that you are in the middle of the ocean, and you are looking all around you in every direction. All you can see is water, and it is overcast so you cannot see the sun, how would you know which way to go unless you had a compass to tell you which way is "up"? Long before GPS satellites and other high-tech navigational aids, the compass gave humans an easy and inexpensive way to orient themselves. 
A compass is an extremely simple device. A magnetic compass (as opposed to a gyroscopic compass which is the kind used in an airplane or a boat) consists of a small, lightweight magnet balanced on a nearly frictionless pivot point. The magnet is generally called a needle. One end of the needle is often marked "N," for north, or colored red to indicate that it points toward north. On the surface, that's all there is to a compass. 

	


The reason why a compass works is more interesting. It turns out that you can think of the Earth as having a gigantic bar magnet buried inside. In order for the north end of the compass to point toward the North Pole, you have to assume that the buried bar magnet has its south end at the North Pole, as shown in the diagram at the right. If you think of the world this way, then you can see that the normal "opposites attract" rule of magnets would cause the north end of the compass needle to point toward the south end of the buried bar magnet. So the compass points toward the North Pole. 

To be completely accurate, the bar magnet does not run exactly along the Earth's rotational axis. It is skewed slightly off center. This skew is called the declination, and most good maps indicate what the declination is in different areas (since it changes a little depending on where you are on the planet). 

The magnetic field of the Earth is fairly weak on the surface. After all, the planet Earth is almost 8,000 miles in diameter, so the magnetic field has to travel a long way to affect your compass. That is why a compass needs to have a lightweight magnet and a frictionless bearing. Otherwise, there just isn't enough strength in the Earth's magnetic field to turn the needle. 

It turns out that because the Earth's magnetic field is so weak, a compass is nothing but a detector for very slight magnetic fields created by anything. 

http://www.howstuffworks.com/compass.htm
*Where would be the exceptions to this? 


 Why? 


Orienteering Courses
Orienteering courses can be very simple to extremely difficult.  A course is the set of controls for which you are looking.  A leg is the portion of the course between two consecutive controls.  The two simplest types of orienteering courses are string and white courses.

The string course is a short orienteering course which is marked by a continuous ribbon or yarn. The map below shows a sample string-orienteering map with the course marked. The map is usually simple [image: image4.png]and includes just the area around the course.

From the start, a continuous length of ribbon or yarn, called the string, leads you along the course. The route that the string takes is shown on the map. When you reach the places circled on the map (called “controls”), you will find a colored marker (called a “control marker”). At each control there will either be a marking device or a bag of stickers, for marking the appropriate box on the map. Eventually the string leads back to the finish, usually the same place as the start.

Example of String Course  (  

The white course is the easiest standard orienteering course. It is suitable for adult and teenage novices, as well as for younger children who have developed the necessary skills. It is usually two to three kilometers long, just about right for a short hike.

Control markers on a white course are placed on major features such as trail junctions, streams, buildings or clearings. Navigation takes place along trails or streams, through fields, or in other simple areas.  

http://www.us.orienteering.org/OYoung/
Objectives:
     ( Recognize how bearings are taken with a compass.
     ( Practice taking bearings with a compass.
     ( Design a simple white course that can be followed by another team from the class.
Guiding questions: 
Vocabulary: 
Compass

North

South

East

West

Compass needle

Orienting arrow

Orienting lines

Compass housing

Direction of travel arrow

Magnetic North Pole

Azimuth 

Bearing

Declination

String course

White course

Control

Course

Leg

Topographic

Topographic map

Scale

Pace

Orienteering

Materials:
( Baseplate Magnetic Compasses 
(  Colored Pencils
(  Pencils
(  Rulers
(  String for string course
(  Tape Measures (in meters)
(  Topographic maps of area (enlarged to site)
(  Topographic maps of area (for scale)
(  White Course Azimuths (provided by instructor; and control markers)

Safety: 
Be careful!  

1. Be sure you are always reading the red end of the compass needle as the North bearing!

2. Be aware of local magnetic attractions that may impact your compass needle.  Anything iron, even a staple can affect your compass readings.

3. Avoid getting off course; check the bearing of the compass frequently.

4. Be smart – always tell someone when and where you are going and when you should return.


Procedure: 
Practice how to read a compass:  

The first thing you need to learn, are the directions. North, South, East and West.  Look [image: image5.png]Fantasia Park String-Orienteering




at the figure and learn how they are. North is the most important. 

Now you need to learn the parts of a compass.  Let's take a look at it:

[image: image1.png]Compass needle
Orienting arrow Direction of travel-arrow

Grienting fines Compass Housing (turnable)





You see this red and black arrow?  We call it the compass needle.  Well, on some compasses it might be red and white for instance, but the point is, the red part of it is always pointing towards the earth's magnetic north pole.  Got that?  That's basically what you need to know.  It's as simple as that.
[image: image6.png]{}




But if you don't want to go north, but a different direction?  Hang on … and I'll tell you.
You've got this turnable thing on your compass. We call it the Compass housing.  On the edge of the compass housing, you will probably have a scale that goes from 0 to 360.  Those are the degrees or the azimuth (or you may also call it the bearing, see below).  And you should have the letters N, S, W and E for North, South, West and East.  If you want to go in a direction between two of these, you would combine them.  If you would like to go in a direction just between North and West, you simply say: "I would like to go Northwest." 

Let's use that as an example: You want to go northwest.  What you do, is that you find out where on the compass housing northwest is.  Then you turn the compass housing so that northwest on the housing comes exactly there where the large direction of travel-arrow meets the housing. 
[image: image7.png]Northwest
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Red arrow at North!




Now, hold the compass in your hand with the direction of travel-arrow pointing away from you in the direction you want to go.  You’ll have to hold it quite flat, so that the compass needle can turn.  Then turn yourself, your hand, the entire compass, just make sure the compass housing doesn't turn, and turn it until the compass needle is aligned with the orienteering arrow inside the compass housing.
When do you need this technique? 

If you are out there without a map, and you don't know where you are, but you know that there is a road, trail, stream, river or something long and big you can't miss if you go in the right direction.  And you know in what direction you must go to get there, at least approximately what direction.
Then all you need to do is to turn the compass housing, so that the direction you want to go in is where the direction of travel-arrow meets the housing. And follow the above steps.
But why isn't this sufficient?  It is not very accurate.  You are going in the right direction, and you won't go around in circles, but you're very lucky if you hit a small spot this way.  And that's why I'm not talking about declination here because that is something connected with the use of maps.  

http://www.learn-orienteering.org/old/lesson1.html
GIVE IT A TRY!

1. Find North.  Be sure to line up the compass needle (the red magnetic one) in the orienting arrow lines.  Look up from the compass and examine where the compass is pointing.

2. Okay, … now pretend you want to go Southeast.  

a. Which way should you go?  

b. What is the number on the compass housing associated with Southeast?  

So, how do you go from Point A to Point B?

Getting from point A to point be is considered orienteering.  That’s when you use a map and compass to find your way across unfamiliar terrain.  First you need to know what it is from point A to point B; both the direction and the distance.  We will use meters for our distances and measure them with a tape measure.  The other option for measuring distance is pacing.  When you pace, you estimate the distance based upon your average pace.  A pace is the distance traveled in a step or stride, unique to each person, but usually about 30 inches (0.76 meter). After you know how far to go to get from point A to point B, you will need to know in which direction to travel.

So how do you know which direction to travel?  You take a bearing.  A bearing is a measurement of direction between two points.  Bearings are generally given in one of two formats, an azimuth bearing or a quadrant bearing (see the extension.)  We will work with azimuths.
An azimuth bearing uses all 360° of a compass to indicate direction.  The compass is numbered clockwise with north as 0°, east 90°, south 180°, and west 270°.  So a bearing of 42° would be northeast and a bearing of 200° would be southwest, and so on.  

See the compass pictured below and compare it to your compass.  Some compasses have different scales because all the numbers cannot be shown on the compass face.

[image: image2.jpg]



http://geology.isu.edu/geostac/Field_Exercise/topomaps/bearing.htm
Self Check:  Was your azimuth for Southeast correct?  It should have been around 135°.

PRACTICE taking azimuths.  


In which direction would you travel for the following?
Find it with your compass.

1. 340°  

done?

2. 74°  

done?

3. 150°  

done?

4. 250°  

done?

Okay, let’s try it on an orienteering course.
Data table: 
1.  Complete the string course.  Record your azimuths or bearings (in degrees) for each control point.

	
	Control 1
	Control 2
	Control 3
	Control 4
	Control 5
	To Finish

	Azimuth in degrees
	
	
	
	
	
	


2.  Complete the white course using the azimuths or bearings provided.  Collect the control markers for each of the five bearings.

	
	Control 1
	Control 2
	Control 3
	Control 4
	Control 5

	Control Markers


	
	
	
	
	


OR if using the Where do you end? white course:  Indicate your finish point:  

Analysis & Conclusions:

An orienteering map is a kind of topographic map made especially for orienteering. “Topographic” means that it shows the shape of the land–hills, valleys, and so forth. An orienteering map also shows many other features relevant to an orienteer – streams, trails, fences, fields, thick brush, and so on.

Although many types of orienteering maps exist, most orienteering maps are made to a common set of standards used around the world. Standard orienteering maps are printed in five colors, with each color used for a different class of features:

Black - Manmade features, such as roads, trails, buildings and fences, plus rock features, such as cliffs and boulders.

Brown - Topographic features, such as hills, valleys, ridges, earth banks and ditches.

Blue - Water features, such as lakes, ponds, swamps and streams.

White - Normal forest. (This is different from some government maps, which may show fields with white and forest with green.)

Yellow - Clearings and fields.

Green - Thick brush, such as bushes or thorns.

OTHER Orienteering map terminology

Control - This is the point, circled on the map, for which you are looking. The (usually) orange and white marker there is called a control marker.

Course - The orienteering course is the set of controls for which you are looking.

Leg - A leg is the portion of a course between two consecutive controls.

Knoll - A small hill.

Spur - A small ridge or protrusion on a hillside.

Contour - A brown line used to show topographic features.  Simply stated, a contour is a line tracing land of a given elevation. Using contours, the shape of most landforms -- hills, valleys, slopes, knobs, and sand dunes -- can be shown.

Linear feature - A trail, stream, fence, stone wall, or other feature that is basically linear. Contrast this with point features, like boulders, wells and springs, and area features, like fields and lakes.

Catching features - A large feature which is not easy to miss in the direction you are going. You might use a catching feature, such as a lake beyond a control, to "catch" you if you miss the control.

http://www.us.orienteering.org/OYoung/
DIRECTIONS:  Design a simple white course for your area.  The course must have at least five (5) controls, not including your start/finish point.  Yes, you must start and finish at the same point.  Be sure to apply the use of orienteering map colors as described in this lesson, as well as the symbol for controls.  Record your course on the enlarged section of topographic map provided for your area.  It must have the following:

A Key of Symbols & Scale (for distance)

Start/Finish point

5 controls

Appropriate use of colors & features

A Key of Azimuths  

A Key of Control Markers (bonus)

Why do you need to know how to use a compass?

EXTENSION:

For quadrant bearings the compass is divided into four sections, each containing 90°.  The two quadrants in the northern half of the compass are numbered from 0° to 90° away from north (clockwise in the east, counterclockwise in the west).  In the southern half of the compass, the two quadrants are numbered away from south (counterclockwise in the east, clockwise in the west).  

Quadrant bearings are given in the format of N 40°E (northeast), S 26°W (southwest), etc.  Whenever you measure a quadrant bearing, it should always be recorded with north or south listed first, followed by the number of degrees away from north or south, and the direction (east or west) away from north or south.  In other words, you would never give a quadrant bearing as E 40°N or W 24°S. 

Your compass may be an azimuth compass or it may be divided into quadrants.  If you have an azimuth compass and are given a quadrant bearing, you’ll have to divide it into quadrants in your head, and the same goes for quadrant compasses if you are given an azimuth bearing.
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http://geology.isu.edu/geostac/Field_Exercise/topomaps/compass.htm
Using this graphic, you can better indicate direction.  Remember the four main directions are North (0°), East (90°), South (180°) and West (270°).  Directions between are Northeast (NE = 45°), Southeast (SE = 135°), Southwest (SW = 225°), and Northwest (NW = 315°) – note the 45° increments.  The easiest way to decide the remaining directions is using a range.  Some ranges for example would be North-northwest (NNW) = 316-359°, West-southwest (WSW) = 226-269°, South-southeast (SSE)= 136-179°, North-northeast (NNE) = 1-44°, etc.

What would the following be?

West-northwest (range)

110° (in which range)

South-southwest (range)

70° (in which range)


Calculations:
Questions: 
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… of the compass needle!!!
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