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SECTION 5PRIVATE 


PRINCIPLES OF GRID REFERENCES
23.

Now that you know what can be found on a map, you need to
learn how to indicate the position of a specific object. You must learn to
"read" a map. A grid reference is a method used to accurately indicate a
specific point on a map. The principle of all systems of grid references is the same.

24.

If you look at Figure 12‑2, you will notice that point "A" can be given by indicating its distance right of the line Y‑Y and above the line X‑X. It does not matter how far away point "A" is; if those distances are accurately given, point "A" can only be at one location.

25.

Maps are printed so that north is at the top of the map sheet when the printing is the right way up. For this reason the line Y‑Y runs approxi​mately north‑south and the line X‑X runs approximately east‑west. The position of a point can then be indicated by its distance east of Y‑Y and north of X‑X.

26.

All military topographical maps have a system of lines running north‑south and east‑west parallel to Y‑Y and X‑X in a regular pattern that forms a network of squares called a grid.

27.

Each of the lines running north‑south or south to north are numbered consecutively from left to right using the numerals 00 to 99 and repeating across the country. For instance, the map you are using may be located in a specific area numbered from 72 to 98 on the east‑west and 31 to 58 on the line north‑south.

28.

The sequence of letters and numbers or numbers alone that indicate a specific location is known as a grid reference. The letter‑number combination is not repeated anywhere else on earth.
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Figure 12‑2  Principle of Grid References
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Figure 12‑3  Grid System

ORDER OF WORKING A GRID REFERENCE
29.

To ensure that everyone will understand the same thing by a grid

reference it Is necessary to use a standard system in giving and reading grid references.

30.

Grid reference numbers are always an even number of digits: four, six or eight figures. The number of digits used is determined by the accuracy required. A four‑figure grid reference refers to 1 000 metre square and is accurate to within 1 000 metres of the object on the ground. A six-figure grid reference refers to a 100 metre square and is accurate to within 100 metres

31.

The distance to the east or easting is always the first half of the grid reference. The distance to the north or northing is always the second half of the grid reference.

FOUR‑FIGURE GRID REFERENCES
32.

A four‑figure grid reference is used to identify the location of a main feature such as:


a.
a village that occupies most of the grid square:


b.
a road intersection or road junction where there is only one road intersection or road junction in the grid square; and


c.
any feature when there is only one of this kind in the grid square.

33.

Look at Figure 12‑4, at the post office that is circled and located in the grid square known as 7433. To locate this, read left to right until you come to easting 74; then read from bottom upwards until you come to northing 33. The grid square in which the post office is located is identified by the grid lines that define its west and south lines.

34.

To be sure that you understand the sequence for indicating a four-figure grid reference, identify the grid squares at Figure 12‑4 in which the church, the post office, the school and the cemetery are located.
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Figure 12‑4  Four‑Figure Grid References

SIX‑FIGURE GRID REFERENCES
35.

A six‑figure grid reference is used when there are two or more features located in the same grid square, ie, two crossroads or two bridges, etc. We need to identify not only the grid square but the specific cross​roads bridges, etc, in that grid square.

36.

To do this, imagine a grid square divided into 100 smaller squares and estimate in which small square the object lies.

37.

Look at Figure 12‑5 which is an enlargement of grid square 7632 and contains several bridges, plus other details to illustrate the procedure.

38.

The numbering of the lines forming the small squares indicates the number of 1/10ths east of grid line 76 and north of grid line 32. They will not be found on any normal topographical map but are imaginary units of measure.

39.

Each of the bridges in Figure 12-5 may be referred to as bridge grid reference 7632. This does not, however, indicate any specific bridge and is not a satisfactory grid reference. If you were sent to rendezvous at bridge grid reference 7632 you would not know which bridge to choose.
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Figure 12‑5  Six‑Figure Grid Reference

40.

To indicate a specific bridge, a six-figure grid reference is used.

41.

For example. the bridge in the upper left of Figure 12‑5 may be specifically located by referring to a small imaginary square (100 metre square) in which it is located. To arrive at this square we note that it is east of grid line 76, 1/10th of the distance to grid line 77; therefore, the easting is read as 761. The same bridge grid is located north of grid line 32, 6/10ths of the way to grid line 33; the northing is read as 326. The complete grid reference to that particular bridge is grid reference 761326.
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Figure 12‑6  Finding a Six‑Figure Grid Reference

42.

Find the grid reference for the bridges in Figure 12‑6.


SECTION 6


THE COMPASS AND ITS PARTS
43.

The compass has many parts and just a few rules about their care and maintenance. As the compass is one of the navigational tools you will use during this course you must learn how to use it and care for it in order to arrive at your destination. Refer to Figure 12‑7 for the parts of the compass.


a.
The sight is used to take a bearing off a distant object.


b.
The sighting mirror is used in conjunction with the sight in order to read the bearing. 


c.
The sighting line is used to help take a bearing.


d.
The declination adjusting screw is used to apply the local declination to the compass.


e.
The luminous orienting points are used to line up the orienting arrow and the magnetic needle at night.


f.
The orienting arrow is used to line up the orienting arrow and the magnetic needle during daylight hours.


g.
The safety cord is used to secure the compass around your neck or wrist.


h.
The adjustable wrist lock is used to shorten the cord to fit snugly around your wrist. 

j.
The screwdriver is used to turn the declination adjusting screw.


k.
The luminous points are used to read off the back bearing at night and to help line up other parts of the compass when taking a bearing at night.
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Figure 12‑7  Parts of a Compass


m.
The magnetic needle is used to indicate north.


n.
The compass dial or housing is used to help determine the bearing.


p.
The dial graduations are used to give a quantitative reading as to direction in mils or degrees.


q.
The compass meridian lines are used to line up the compass with the meridian lines on the map.


r.
The luminous index pointer is used to read off the forward direction.


SECTION 7


POINTS OF THE COMPASS

44.

Before we take a look at the compass itself, we must learn what

makes the compass work and why it is able to help us navigate across the

country.

45.

As we learned in Chapter 10. Navigation, the Earth is considered an enormous magnet. Magnetic north is different from geographical north and the needle of all compasses in the world will point toward magnetic north.

46.

Unlike aeronautical navigation where you measure direction with the compass rose (360 degrees), the compass has four cardinal points and many intermediate points. The pattern for creating the intermediate points is quite simple. The four main directions; north, east, south and west are bisected and combined to create an intermediate point such as north‑east. North‑east is half way between north and east. Similarly, south‑east is half way between east and south. South‑west is half way between west and south.
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Figure 12‑8  Points of the Compass

47.

Each of these points is again bisected and named in relation to the intermediate points just described. NNE is north of north‑east, ENE is east of north‑east, ESE is east of south-east and SSE is south of south‑east, etc.


SECTION 8


TAKE A COMPASS BEARING

48.

When you travel in town on the public transport system for your city you might take, for example, the number 105 bus to get to school, the number 24 bus to get to the gym and the number 96 bus to get home again. The different numbers on each bus indicate a different route to travel. A compass uses a system of bearings similar to the bus routes of your city public transportation. The difference between the two systems, is that the compass bearings are universal and mathematically accurate. Each compass bearing is a route to travel.

49.

The bearings are measured in two different ways. The system with which everyone is most familiar is the system of degrees. There are 360 degrees in a complete circle. That means that half a circle is 180 degrees and a quarter of a circle is equal to 90 degrees. A compass bearing of 90 degrees is the same as saying the compass bearing is due east.

50.

The army needs a more exact system of bearings, however so they use a system called mils. Instead of 360 degrees in a circle, there are 6 400 mils in a circle. With more than 17 times the number of divisions, it is much more accurate. So, a compass bearing of due south is equal to 3 200 mils and a compass bearing of due east is equal to 1600 mils.

51.

Before you can take a bearing or follow a bearing you need to take into account the declination. Take the screwdriver that is attached to the safety cord and put into the declination adjusting screw that can be found on the top or the bottom of the compass housing.

52.

Now you are ready to take a bearing. Open the cover of the com​pass about 50 to 70 degrees, as shown in Figure 12‑9.
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Figure 12-9  Compass

53.

Place the safety cord around your neck and hold the compass in the palm of your hand. Raise the compass to eye level while keeping the safety cord tight. This will help to steady your hand and compass plus maintain the correct distance from your eye to the compass.
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Figure 12‑10  Holding the Compass

54.

Turn your body until the object comes into the sight (1). The compass sighting line must be level and aimed at the object. This can be seen from the sighting line in the mirror (2) as it must go through the centre of the luminous points (5), the luminous index pointer (3) and through the centre of the housing (4).
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Figure 12-11  Taking a Compass Bearing

55.

Next, turn the compass dial until the magnetic needle (red end) is inside the orienting arrow. Remember to keep the sight and your destination lined up at the same time.

56.

Once you are satisfied that all this is done, open the cover and look at the reading next to the luminous index pointer. This reading is the compass bearing from where you are standing to the object you were looking at in the sight. You have just taken your first compass bearing!

57.

What if your instructor asks you to follow a bearing of 3 200 mils (due south)? Turn the compass housing until 32 appears opposite the luminous index pointer (32 is short for 3 200). Open the cover, put the safety cord around your neck and hold the compass up to eye level. Turn your body until the magnetic needle (red end) is lined up with the orienting arrow. Then look through the sight to find an object ahead of you. This object is due south (3 200 mils) of your position. All you have to do now is to put away the compass and hike toward the object you chose!
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Figure 12‑12  Compass Bearing


SECTION 9


SEARCH TECHNIQUES  LAND
58.

Air cadet squadrons often participate in exercises and training in rugged and wooded terrain that could lead to an inexperienced or inade​quately supervised cadet becoming separated from the party possibly injured or temporarily lost. An item of equipment such as a compass or a sleeping bag, may be lost or misplaced.

59.

Individual cadets, as citizens of Canada, may belong to agencies that provide search parties to assist police or as individuals, may volunteer assistance. This is an excellent example of good citizenship.

60.

In theory, ground searching appears simple and straightforward. In practice, however, members of a ground search party soon find that it is a demanding and monotonous task.

61.

To carry out an effective search, a leader should not try to control more than 10 or 12 cadets in one search party. The method used will depend on terrain, the number of personnel available, and the object/ person being sought. The methods described in the following paragraphs are those most commonly used but they may be modified to suit local conditions.

TYPES OF SEARCHES
62.

Normally there are only four types of ground search. They include the following:


a.
Track Crawl. This type of search may be carried out by one or more cadets who will search along a trail or a given track.


b.
Parallel Sweep. This type of sweep (Figure 12‑13) employs a group of cadets, who are spread out in a particular formation at specified distances apart, for one sweep of an area.
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Figure 12‑13  Parallel Sweep


c.
Creeping Line Ahead. This type of search is the most commonly used and is the same as the parallel sweep type except that the searchers continue in formation until a specified area is thoroughly searched (Figure 12‑14).


d.
Contour Search. This type of search is used to search steep slopes that cannot be covered by travelling in a straight line. One cadet or more may be employed to search around the slope maintaining the same altitude until the sweep is completed. Each successive sweep will be at the next lower unsearched altitude. Contour searches usually start from the top and descend in progressive sweeps until the search area is covered (Figure 12‑15).
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Figure 12‑14  Creeping Line Ahead
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Figure 12‑15  Contour Search

FORMATIONS
63.

Any search employing more than one cadet will require that a particular formation be used. The most commonly used formations include the following:


a.
Line Abreast. The cadets are lined up in a straight line with the leader on the left or right. The searchers will advance in a straight line at all times and will take dressing from the cadet on their left or right, depending on the instructions given by the leader. This is the formation best suited for any type of search where the leader and the search party are experienced and the party is composed of 12 cadets or less.


b.
V‑Formation. This formation may be used when the search party is large (over 12 cadets) and inexperienced. The leader will be positioned in the centre of the searchers and position the party members on the left and right in an inverted V‑formation. In this formation an experienced leader can control a large search party composed of inexperienced cadets more effectively.


c.
Sloping Line. This formation may be used with any type of search but it is not recommended unless the leader is experienced and the search party is small and inexperienced. In this formation, the leader will be positioned on either the left or right flank and the searchers will be lined up in a sloping line behind the leader. Members of the search party will be instructed to take their dressing from the cadet ahead.

64.

Obviously an area cannot be searched efficiently if the searchers are spaced with some close together and others far apart. In order to keep the party moving together in a line abreast formation, the leader must give explicit instructions regarding dressing, spacing and signals.

SOUND SIGNALS
65.

Sound signals are used on all ground searches. Usually a whistle is employed using the suggested whistle signals to control the movement of a search party. Suggested signals include the following:


a.
One whistle blast  all party members stop;


b.
Two whistle blasts  all party members go; and


c.
Three whistle blasts  party members number.

66.

Voice control is used to a lesser degree, as words may not be understood when the party is large and/or when spacing between search party members is wide. Voice control is adequate for small parties such as those employed on a track crawl.

SEARCH HINTS
67.

The control of a search party is difficult to maintain at the best of times, therefore, it is advantageous to have the most experienced personnel on the flanks and strategically positioned in the formation.

68.

A search party must proceed at the speed of the slowest member as it is essential that correct dressing and spacing is maintained at all times, otherwise, control is difficult and full search coverage is not likely.

69.

All members of a search party should be briefed to watch for special signs that may be common to the object of the search and what action to take upon this object.
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