SECTION 3

COMPASS SKILLS

Before teaching the compass it is important to define the parts of the compass for ease of teaching and a common language. Confusion between needles and arrows is a common cause of problems. 

Fig 3.1     Compass Terminology
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Use this line instead of the compass


Orienting Lines and arrow to align  

edge for taking bearings             


with north – south lines on the map

Compass tips

A compass is a scientific instrument and should be cared for, it could save your life and therefore it is worth investing in a good one. The Silva Mk 4 is an example of a good hill compass with a long base plate, a magnifier and a romer offering a wide range of scales. Renew it every 5 – 10 years.

A magnifying glass is essential for detail when words on maps may hide contour and other information. 

Use the millimetres on the side of the compass for measuring distance 1 mm = 50m on a 1:50,000 map, 

Try looking diagonally into the plastic of the base plate when reading the millimetres against two objects on the map. As they are inked on the underside of the plastic, looking directly from above can make them harder to see.

The length of cord loop usually supplied with a compass tends to be on the short side once attached to a jacket. Use it singly not as a loop this will enable you to hold the compass further away from the body when sighting at an object on the ground and therefore improve accuracy.  

The Application of Compass Bearings

The compass is sometimes introduced to people with a mass of information that is beyond the learner’s comprehension. We know from research done in Scandinavia that giving people a compass from the outset and simply using the needle only to set a map, accelerates the understanding of the compass as well as confidence with it. All too often we try to tell people how to take a bearing so that they can walk across county from A to B. Think about it, that means you have to teach them how to take a bearing off the map & set it to the ground, measure a distance accurately on the map, pace / time a distance and map read as you walk, identify a catching feature and the hardest of all, stay on course, if you then don’t find the feature you need relocation skills. No wonder folk think it is difficult! The next sections will look at exercises to develop all these skills in isolation. Eventually you bring them altogether when each little part has been practiced and understood in a safe and local environment on an orienteering type map. 

Since much of the training in navigation is done with the aim of young people undertaking a walking expedition through the country side rather than over the mountains the most common use of a bearing is to confirm at a junction which path to take. Often this is in the forest where one junction looks like another and occasionally the forestry commission has put in new tracks just to confuse the issue further. The solution for this common problem then is to take a bearing from the map (going from the track junction along the line of the track you need to travel on), adding the magnetic variation then aiming with the compass to see which track on the ground most matches the bearing. So here are some exercises to get to that understanding. 

(Later you can teach this as a relocation skill on a linear feature. However avoid confusion with taking a bearing along a track on the ground and then putting that back onto the map to see if the compass lines up with a track. That is a more advanced relocation skill see section 4.

There are several reasons for this:

a. aiming the compass on the ground is less accurate than taking a bearing from the map. 

b. this is a more complex operation than taking a simple bearing from the map and checking it on the ground. 

c. You might end up taking bearings on several tracks to determine which one you want whereas taking the bearing off the map for the track you want to follow will only need to be done once). 

So lets try not to talk about going cross country from A to B but simply choosing which path to take at a junction and build from there ensuring plenty of practice at each step. It makes sense if you consider that taking the wrong path is the most common problem for learners, they should not really be walking off these line features in their early days of navigating anyway. 

CARDINAL POINTS AND COMPASS WORK 

Using the 9 markers from section 1, lay them out symmetrically as for the diagram Fig 3.3 below using a compass so that the whole layout is properly orientated to magnetic North with North marked on the ground. Put the markers 5 double paces apart creating quite a large square. 

Fig 3.2
Two examples of directional route lists. 

(What ever directions you use try to get the finish the same point as the start).


Now you can use a card listing a number of directions (see Fig 3.2 above): Ensure the group understand that these directions are just to the next nearest marker and that if they get it right they should end up where they started. Easy at first with cardinal points and no compass. You can use a compass just to remind students of the relationship between N, S, E & W (they should ignore the base plate and needle at this point).

Then try the second card using a compass. You can start to develop compass bearings and following bearings. They simply dial up the number indicated aligning it to the start of the direction of travel arrow and then turning their body get the red end of the needle to point to the N aligning it in the housing capsule arrow. Then get them to stand with the compass square to their shoulders and the direction of travel arrow should be pointing to the next marker.  
It will be easier to monitor the group if the start and finish point are the same – you can have more than six legs and this is an exercise where more marker points 16 or 20 could be used in a symmetrical pattern. In addition if these are laid out with the odd tree in the way that is fine as well, it does not have to be a clean piece of ground. A possible development of this is could be to  set up the grid a bit bigger using small stakes in a wood so they could not see the next stake until they are near it.

Fig 3.3
Teaching Bearings

N
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INTRODUCING BEARINGS

The diagram fig 3.3 can be a great help in getting people taking bearings. You do not have to everyone has the right spot height or church spire that usually precedes taking a bearing in the class room using a 1:50,000 map, grid references are not a necessity and only add to the confusion at this stage.

Give each person a laminated copy of the 9 point map approximately A5 size, ask them to draw on about 5 legs between the circles similar to the original 9 point diagram. As the layout on the ground is laid out accurately and set to north the group should be able to take a bearing along each leg of their route and follow it on the ground. There is a sudden realisation that with the needle pointing to the N they find that the direction of travel arrow points to exactly the next marker they want to go to. 

Some might say this is all a bit staged why not just go with the map. You can do of course but what you have in these exercises is repetition and this helps to instil the sequence of actions when taking a bearing. You avoid other issues about map symbols distance etc getting in the way. If any one has a problem you can spot it straight away so it becomes an excellent evaluation exercise before moving to the map.

One issue to be aware of is that you will see people holding the compass at an odd angle in front of them. You have to have your body square behind the compass when moving on a bearing. It may be helpful to demonstrate this by holding the back end of the base plate to your tummy so you have to turn your whole body until the needle points to the N. Whilst this works well with novices over short distances, eventually I encourage people to hold the compass out in front, away from their body in order to aim better and look ahead. With the compass held to the tummy people look down to keep the needle pointing to the N so it is difficult to aim and stay on an accurate bearing. The sighting exercise later on below brings this issue out.

A complementary class room exercise (See diagram 3.4 and 3.5)

A complementary exercise to the 9 cones bearings exercise. Make an OHP sheet of the diagram 3.4 use this on an OHP yourself while the class has a paper version. Use a good clear compass on the OHP as well and the group will be able to follow much of what you are doing on the screen. 

Set the scenario that you are at a junction with a choice of tracks on the ground, to sort which one you want, take a bearing off the map from A to B if you like. Place the edge of the compass or the inner line between A and B with the base plate pointing in the direction you want go. (You could estimate the direction first).

Turn the housing or capsule until the N points to the top of the sheet (map) make sure the orienting lines/arrow line up with the North lines on the sheet. Pick up the compass moving the whole thing in your hands until the needle points to the N on the housing then get your body completely behind the compass with it central and square to your body. Look down the base plate and take the track that it is pointing down. 

Perhaps get the group to stand up and point in that direction and you will quickly spot who is not getting the idea. Keep repeating this exercise B to C, C to D, D to E, E to F. By now the class should have all got the idea and have got the hang of the directional issues when first placing the compass on the map. Try to get them to speed up to get the idea that it really is a very simple process.

Providing everyone has got the idea by the time you have done half a dozen legs you might now add in the issue of magnetic variation when using proper maps. No need for a lengthy explanation though. This can be left until you use a real map though.

If you have a good orienteering map or 1:25,000 with lots of path junctions or line feature junctions in a wood for instance then go out and repeat the exercise half a dozen times. A street map is also very good for this.  Do not set the map first when taking the bearings it makes it a slightly better exercise as generally as soon as the map is set it is obvious which track/road to take.
Fig 3.4     

TEACHING BEARINGS
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· When introducing bearings it is about simplifying the process of using the compass & route choice, not travelling cross country. 

· Magnetic variation can be introduced as an extra idea once everyone is happy with the basic sequence perhaps at E to F leg. 

· Make your own version, add easting lines and even grid numbers as well to facilitate learning grid references with this simplified map. 

· Photocopy this onto acetate and then you can project it from an OHP onto a screen and use the compass on the OHP. 

Fig 3.5     

TEACHING BEARINGS AND GRID REFERENCES
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· When introducing bearings it is about simplifying the process of using the compass & route choice, not travelling cross country. 

· Magnetic variation can be introduced as an extra idea once everyone is happy with the basic sequence. 

· Make your own version, for teaching just bearings you do not need the easting lines and the grid numbers. 

· Photocopy this onto acetate to project it from an OHP and use the compass on the OHP. Give a paper copy to each student.

Staying on the Bearing

An exercise to develop the understanding of sighting with the compass and walking accurately on a bearing. Put the group in pairs choose a start point like a tree. One person takes a bearing on an object say 50 to 100m away with their compass. Then place a bag over their head (black bin liners work well) ensuring they can only see down to their feet and compass. They must try to align the needle to the N and walk on the bearing. It may help to have the sighted partner just turn them around once before setting off. They must try to walk to the tree with a sighted partner ensuring they do not walk into anything. 

What should happen is that because they cannot aim at anything they wander off drifting to one side. (If they are walking diagonally across a slope the exercise will have better results). When level with the objective remove the bag. Hopefully they will see that they have to navigate by sighting with the compass. Now ask them to turn around and aim their compass back at the start point just allowing the white South end of the needle to point to the N on the housing. The direction of travel arrow will not be pointing back to the start but as they now move towards their initial objective it all begins to line up. This is a useful checking system for keeping on a bearing in future journeys on the hill. 

Star Navigation exercise using the compass

The next stage might be a star event in pairs using a compass and small scale map where individuals go on a bearing to an object, fence corner etc. leave a marker and return to the start, their partner then goes out repeating the leg and hopefully returning the marker. It does not really matter that they can see where they are going it confirms the skills and develops sighting with the compass and trust in it. 

Be aware that an orienteering map usually has the north grid lines set to magnetic north but also as this changes so the map becomes less well aligned. It is probably not worth worrying about as their ability to walk in a straight line is not necessarily well tuned yet. 

Evaluation exercise for distance and bearings

Put pacing and bearings together on a compass course. Make a course in an open mature wood or in a park perhaps, decide a start point mark it clearly using a sheet of paper in a plastic bag taped to a tree with your first leg written on it say 75m 120º which will take you another tree. Continue to work out bearings and   distances between various trees, each time putting the information for the next leg on the tree. (try to make the paper difficult to see from the approaching direction). You will need to go around it several times and check back on your bearings to get it accurately set up.

This can be done as a linear exercise with say 8 – 12 legs. You may find that making a long linear course means people can follow each other and it is difficult to manage a group. A clover leaf pattern using triangles or squares from a central point may be easier and three or so people can start at once in different directions from your central start point. (It will be helpful to show them a diagram of the whole set up or additionally produce cards showing the legs and distances).

Fig 3.6
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If they get lost it is easy for them to return to the start and have another go. Using this system you can often see people most of the way. If this is set up on a hillside there is the added complication of paces changing up and down hill. You can set this pattern up and go around the course both ways enabling 6 people to set off at once however you need to have a second sheet of directions at each tree and this may add confusion but coloured paper/writing may help red for clockwise green for anti clockwise for instance.  

Another exercise. Ask each individual to put a visible marker on the ground for a start point, walk on a chosen bearing (record this) for say 10 paces and then place a coin, golf tee or pebble on the ground (not possible to see from the start) choose a new direction and repeat making a triangle or square bringing you back to the start. Now give the pacing and bearing information to a partner - they will now need to aim and pace carefully to find the coins.  

Another exercise. Brief a number of individuals separately, one to walk 10 paces and change their bearing by 120 degrees and repeat. 3 legs brings you to the start. Another person is briefed to do similarly but using 90 degrees, another using 60 degrees (all multiples of 360 degrees). If they start from the same point at the same time it challenges them not to be tempted to follow the others. They should all arrive back at the start. 
Bearings Cross Country 

In order to coach the above scenario use a map walk on something like a 1:10,000 scale map do some relocation bearings on linear features at junctions. 

Next, short bearings only 50m to 100m to find something off to the side of the line feature can be taught (an old ruin perhaps or a stream junction). It does not matter if the students can see the objective to begin with, in fact it gives an instant feedback that they have got the process correct if they look up from the map, aim the compass and can see what they are looking for. Keep it simple because we are trying to foster success with the compass! 

Before moving onto longer cross country legs you will need to ensure that other strategies are in place such as recognising catching features and relocation skills so if they miss the objective they can work out where they are and successfully find it. Then transfer to OS scale maps that have progressively less information.
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