CADET INSTRUCTORs CADRE

lesson plan
	Identification And Lesson Information

	Instructor:  
Capt C.M. Sloan
	Date: 5 June 2010

	EO number:  105.04

	EO title:  Take a Grid Bearing on a Map

	Teaching points:

 TP 1 – Identify the parts of the compass and explain how to care for and use the compass.
TP 2 – Discuss radioactive material found on compasses and the prohibited use in the CCO.

TP 3 – Explain and demonstrate how to take a grid bearing on a map.
	Duration: 80 minutes



	
	Performance statement:

Take a Grid Bearing on a Map


	
	Standard:

The candidate shall:

1. Match compass parts to their location on the compass

2. Determine a grid bearing using a compass, between two points on a map; and

3. Set the grid bearing on the compass (within +/- 50 mils accuracy)

	
	Conditions:

Given:

1. Topographical / military maps;

2. Pencil and paper;

3. Compass;

4. Supervision; and

5. Assistance as required.

Denied:  Nil.

Environmental:  In-house training: suitable classroom facilities or training area large enough to accommodate entire group and map work.

	
	Test details:

This EO is formally assessed.  Candidates will navigate a 300-500 metre leg of a navigation exercise using the skills learned in PO 105.


	
	Trainees level:

Mix of experienced and beginner map and compass users.

	Method(s):

TP 1&2 – Interactive lecture
TP 3 – Demonstration & performance

	Training aids:

1. Instructional guide

2. Presentation aids

3. Topographical maps (one per candidate)

4. Compasses (one per candidate)

5. Pencil and paper

6. Prepared examples for practice purposes
7. Assistant instructors

	References:

B-GL-382-005/PT-001 – Land Forces Military Training-Maps, Filed Sketching, compasses and the Global Positioning System
CATO 14-20


	Learning aids:

Maps, compasses, pencil and paper

	Pre-lesson assignment:

Nil.


	Material needed for lesson:

Maps, compasses, paper and pencils.
Large demo compass.  Projector/Smartboard/Whiteboard/Flipchart

	Classroom setting:

Desks spread apart, one candidate per desk.  Put experienced map users next to beginners.


	Orientation board:

Refs:  
B-GL-382-005/PT-001 – Land Forces Military 
Capt. CM Sloan
Training-Maps, Field Sketching, compasses 

and the Global Positioning System

CATO 14-20

EO 105.04
Take a Grid Bearing on a Map
0845-1010hrs
PC:  Navigation Ex



	Review / Approach
	Time
	Action

	105.03 – Measure Distance Point to Point and Along a Route
Give the first two points for the exercise in TP3.  Tie in to this lesson 

“Now that you know how far to go, now it’s time to learn which direction to go”


	3 Mins
	A-223685

B-200693


	Introduction
	Time
	Action

	Teaching points
	
	

	TP1 – Identify the parts of the compass and explain how to care for and use the compass
TP2 – Discuss radioactive material found on some compasses and their prohibited use in the CCO

TP3 – Explain and demonstrate how to take a grid bearing on a map.


	2 mins
	

	Importance (Why)
	
	

	To ensure that you can accurately and safely navigate in the field.

	
	

	Where the lesson fits in
	
	

	PO 105 – Navigate over land

	
	

	Overview of conduct of the lesson and precautions (if applicable)
	
	

	- Introduce you to the compass and its use
- Talk about some safety precautions

- Learn how to use the compass in conjunction with the map

	
	

	Control statement and test details
	
	

	Keep the level of your voices down.
Ensure that you wait to be recognized before offering an answer or asking a question.

Work in pairs or threes.  

Those of you who are more experienced with this skill, feel free to assist those who may be having difficulty.

These skills will be tested during the navigation exercise on day 6.


	
	


	Stage 1 of 3 
	Time
	Action

	Introduction
	
	

	This will be our first look at the compass.  It is important to know what all of the parts of the compass are, what they are for, and how to properly care for your compass to ensure that it continues to work properly.

	1 min
	

	Body 
	
	

	TP1 – Identify the parts of the compass and explain how to care for and use the compass

a.
Parts of the Compass
A Sight – used to sight a bearing.

B Compass cover – folds down to protect main parts.

C Sighting mirror – used to see compass dial when taking a

bearing.

D Sighting line – used to align the compass dial in the

sighting mirror.

E Luminous index point – point where bearing is read.

F Compass dial – rotates to line up the compass dial in the

sighting mirror.

G Dial graduations – in mils on edge of compass dial.

H Orienting arrow – located inside the compass dial.

Reference that is lined up with magnetic needle.

I 1:25,000 Romer – used to measure exact points on a

map.

J Compass base plate – flat clear piece of compass.

K Declination scale – used to compensate for declination.

L Compass meridian lines – black or red lines inside

compass dial, used to line up the compass dial with grid

lines on a map.

M Magnetic needle – red needle that swings freely, points to

Magnetic North.

N Luminous orienting points – on either side of the

orienting arrow, used to line up magnetic needle at night.

O Luminous index point (or sighting arrow)– where the

back bearing is read.

P 1:50,000 Romer – used to measure exact points on a

map.

Q Safety cord or lanyard – used to secure the compass.

R Adjustable wristlock – piece of plastic on the safety cord

to adjust length around the wrist.

S Screwdriver – used to adjust declination screw.

T Declination adjustment screw - used to adjust the

declination of the compass (not shown on diagram).
The compass is calibrated in mils and the dial is graduated in 50 mil divisions from

0 to 6,400 mils. The cardinal points include: N = 0000/6400 mils, E = 1600 mils, S = 3200 mils and W = 4800 mils.
The dial may be set to any desired bearing, the reading being taken at the index

pointer.

The sighting arrow, index pointer, sighting mirror and line, and the sight are used to align the compass on the “objective”. This line marks the axis of the compass or line of travel.
[image: image1.emf]
Care and use of the compass

Effects of temperature

A compass should not be placed in a location where extreme changes in temperature are likely to occur. The expanding liquid may damage the capsule.

Due to changes in temperature, a small bubble will sometimes form in the liquid. This will not affect accuracy.  However, extreme cold will increase the viscosity of the liquid and slow the rotation of the compass.

Damaged pivot

Most forms of damage to a compass are obvious. A damaged pivot, however, may not be. A compass should swing freely and easily. If it does not do so, and does not return always to the same position, the pivot is probably damaged. It should be returned to the manufacturer or supply for repairs.

Local magnetic attraction (compass errors)

A compass is sensitive to iron and steel. Even small quantities near the compass may cause a false reading.

Common items which may affect the reading are:

· Overhead or buried electrical cables.

· Pipelines.

· Wrist watches.

· Helmets.

· Eye glass frames.

Small items will not affect the reading if the compass is kept in a trouser pocket, but larger articles such as a belt buckles or clipboards and tools will. Vehicles may affect the reading within 50 metres, a wire fence at 10 metres.
	14 mins

4 mins
	Review the parts of the compass and their uses using the large compass model.  Have candidates follow along with their compasses.

Point at parts and ask for names and what they do.  Ensure that all candidates are involved.

Talk about the cardinal points and the mils associated with them.

Use cardinal points board to assist.


	Confirmation
	
	

	Point to random parts of the compass and have candidates name the parts and their uses
	2 mins
	Use compass board if available, otherwise use large model compass


	Stage 2 of 3 
	Time
	Action

	Introduction
	
	

	Even with a compass there are some safety considerations.

	1 min
	

	Body 
	
	

	TP2 – Discuss radioactive material found on some compasses and their prohibited use in the CCO

a.
Discuss the terms of CATO 14-20
During past inspections of cadet corps, it was discovered that some items being used as training aids contained an ionizing radiation source (Ionizing radiation: High energy radiation capable of ionizing substances through which it passes and can harm the human body). This is typical in many artefacts including compasses

and various other items such as aircraft instruments, vehicle instruments and historical artefacts donated by sponsors and other civilian agencies.

Most cadet corps had the Silva compass, one of many compasses deemed to be hazardous to a person. All of these compasses should have been removed from the units.  If any units are still in possession of any of these compasses, personnel should:

· Remove the compasses from use immediately and place away from personnel. Record the names of the personnel who used those particular compasses.

· Place the compasses in a plastic bag away from others.

· Place the compasses away from personnel and contact detachment headquarters.

· Consult CATO 14-20 for instructions on what to do.

The Department of National Defence (DND) Policy states that no person under the age of 16 is to be exposed to ionizing radiation and a zero tolerance policy will be adhered to in the Canadian Cadet Organization (CCO).

To ensure that no further items are introduced, policies and procedures are found in Cadet Administrative and Training Order (CATO) 14-20.
b.
Discuss the actions to be taken if a potential source of ionizing radiation (e.g. a Silva compass) is found.


	2 min

1 min
	Distribute copies of CATO 14-20
Distribute copies of Radiation Safety Handbook (JSP 392) Leaflet 22 Annex C – Sample Radiation Risk Assessment of the Silva Compass (NATO 4B) – August 2009



	Confirmation
	
	

	Your corps is preparing for a map and compass exercise to take place during the last weekend of the upcoming month.  For the ex, you require 30 compasses, however your corps only has 18 so you borrow 12 from a neighbouring corps.  
On the first day of the ex, three cadets come forward and ask you why the radiation symbol is on their compasses.  Upon further inspection you find that five of the compasses that you had borrowed are not approved for CCO use.
What do you do?

	
	


	Stage 3 of 3 
	Time
	Action

	Introduction
	
	

	Yesterday we learned about measuring distance.  Today we want to start looking at determining direction.  So lets consider some wise words from a modern poet:
Stand in the place where you live
Now face North
Think about direction
Wonder why you haven't before
Now stand in the place where you work
Now face West
Think about the place where you live
Wonder why you haven't before

If you are confused check with the sun
Carry a compass to help you along
Your feet are going to be on the ground
Your head is there to move you around

	1 min
	

	Body 
	
	

	DEFINITION OF A BEARING

A bearing is an angle measured clockwise to a point with reference to north (north being point zero). To plot a grid bearing from a map, we need two reference points (Points A and B) with point B always the destination.

TAKING A BEARING ON A MAP

To take a grid bearing from a map, the compass can be used as a protractor, ignoring the orientating needle, by:

1. Drawing a very fine line between the two points, given the GR;

2. Placing the compass along side of the plotted line AB and with the sight pointing in the direction of travel (going from point A to point B);

3. Holding the compass in place, turning the graduated dial until the letter N (North) points to the top of the map (North);
4. Keeping the letter N (North) generally pointing towards the top of the map, continuing to turn the graduated

dial so that the meridian lines on the compass are exactly parallel to the Eastings on the map (be very

accurate); and

5. Removing the compass from the map (without moving the graduated dial), taking the reading at the index pointer, which will give the grid bearing from point A to point B.
	15 mins
	Use large model compass on digital map displayed on white board.



	Confirmation
	
	

	1.  
GR 223685 to GR 200693
2. 
GR 016732 to GR 173686
3.
GR 094917 to GR 037906

4.
GR 085885 to GR 027906


	20 mins
	5050 mils

1850 mils

4620 mils

5200 mils


	End of Lesson Confirmation / Test
	Time
	Action

	Introduction
	
	

	
	
	

	Confirmation Question / Activity / Test Details
	
	

	1. Name any five parts of the cadet approved Suunto magnetic compass and point them out. 
2. What affect with extreme heat have on a compass?

3. What type of radiation is found in the Silva compass?

4. What CATO outlines regulations on radiation?


	
	


	Conclusion
	Time
	Action

	Safety precautions
	
	

	Ensure that you check compasses before you use them, and ensure that you practice this skill so you don’t get lost in the field.

	5 mins
	

	Restatement Of Why (From Introduction)
	
	

	To ensure that you can accurately and safely navigate in the field.


	
	

	Summary
	
	

	TP1 – Identify the parts of the compass and explain how to care for and use the compass

TP2 – Discuss radioactive material found on some compasses and their prohibited use in the CCO

TP3 – Explain and demonstrate how to take a grid bearing on a map.


	
	

	Remotivation
	
	

	It’s important for the safety of your cadets, and to ensure that your training methods are sound that these skills are learned and practiced.

	
	

	Distribution of Handouts
	
	

	In CRM.

	
	

	Overview of next lesson
	
	

	In the next lesson you will take what you have learned here and put it into practice by actually taking the bearings and moving on them.
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