


Parts Of The GPS Plotting Protractor
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circle, graduated in

both degrees & mils
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Horizontal and Vertical
lines used to align roamer
with the map grid

Sloping lines are used to
determine the eighth
figure of the grid

Eight-Figure Roamer ©OMTT 2000 and Patent Pending
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Military Map Marking

Military Map Marking has become a com-
plex subject with the introduction of the US

DOD Mil Std 2525B - Warfighting Symbol-

ogy. If you require further information
about Warfighting Symbology you should
purchase one of our Warfighting Symbol-
ogy Stencils, complete with a full Guide to
Warfighting Symbology as illustrated in

Figure 12.
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When measuring or plotting points that are a
long way apart on the map, you may find it
useful to fit a piece of thin string or cotton to
the protractor centre hole, and use the other
string hole to secure the end with a knot.

Magnetic Variation

A key point to remember, when using bear-
ings with a magnetic compass, is the differ-
ence between grid north, and magnetic north.
This difference is known as the Grid Mag-
netic Angle, or Magnetic Variation, and must
be applied correctly to convert any angles
from the map to the compass, and back
again. One point to note is, this correction
will vary from place to place, and will also
vary in one place over time.

Information on the grid magnetic angle can
be found in the marginal information on your
map. A good memory aid, to remember the
correct method, to apply this correction, is as
follows:
Variation East, Compass Least
Variation West, Compass Best.

This memory aid has the advantage that it
will work with both Easterly and Westerly

Figure 11 - How To Measure Distance
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magnetic variation corrections, so it will
work anywhere in the world. The first line
(variation east - compass least) indicates that
if the magnetic correction is given as an east-
erly correction, then the compass bearing
should always be less (least) than the grid
bearing. This means that to go from a grid
bearing to a magnetic bearing we must sub-
tract the magnetic variation, and from mag-
netic to grid we must add. The opposite is
obviously true if the magnetic correction is
given as a westerly correction.

Measure Distance

The GPS Plotting Protractor is also equipped
with a unique range finding sector designed
to make the process of measuring or plotting
short distances both quick and accurate.

Figure 11—The protractor centre hole is the
zero point for this range finding sector. Posi-
tion this zero point over the distance meas-
urement start point, and rotate the protractor
so that the end point is inside the range find-
ing sector of the protractor. It is then a simple
matter of reading the distance out to the left
for 1:50,000 map scale, and to the right for
1:25,000 map scale. The application of other
metric map scales as listed in Table 1 applies
to this range finding sector.

Most of the set ranges in the range finding
sector are equipped with a plotting hole.
These can also be used to draw in range rings
onto the map at any of these set ranges. Us-
ing a spike and pencil it is possible to draw a
circle or arc onto the map at any of the set
ranges provided on the protractor.

Plot Map Symbols

The GPS Plotting Protractor is equipped with
five map marking cut out sections. These
sections are for limited map marking as re-
quired, and are designed to meet the needs of
both the civilian and military map marking
user.
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Introduction

Thank you for selecting our GPS Plotting
Protractor for your navigation needs. This
booklet is designed to give you information
to use this product for land navigation, re-
gardless of whether you are a navigation
novice, or an experienced navigation practi-
tioner.

These instructions do not, however, aim to
act as a course in navigation. If you are not
experienced in navigation techniques, then
you should use this booklet in conjunction
with a proper navigation text book and/or
navigation instructor.

Map Scales

Map Scale is a ratio of the horizontal dis-
tance between two points on the ground, and
the same two points on the map. It is ex-
pressed as a ratio such as 1:50,000. In this
example, one unit of distance on the map is
the same as fifty thousand of the same units
of distance on the ground.

In our example 1 mm on the map = 50,000
mm on the ground, and given that there are
1,000 mm to 1 metre, then 1 mm = 50 me-
tres.

The scale of map that you use for your navi-
gation task will depend on the map scales
that are available for your area, the type and
amount of detail you need to see, and the
amount of distance that you intend to cover.

While maps can be drawn in almost any
map scale required, the common commer-
cially available map scales are as follows:

1:25,000 (40 mm per km) - This map scale
shows the most detail of any of the commer-
cially available map scales. It is most useful
for slow travel (e.g. on foot) over shorter
distances, or where a lot of detail is re-
quired.

1:50,000 (20 mm per km) - This map scale
still shows a lot of detail, and is the most
common scale used for cross country dis-
mounted navigation by the military, civilian
and rescue communities.

1:63,360 (15.8 mm per km) - This is the
metric equivalent of the old one inch to the
mile map scale.

1:100,000 (10 mm per km) - This is larger
scale map contains less detail, and is suited
to longer distance travel.

1:250,000 (4 mm per km) - This map scale
is for high speed travel over longer dis-
tances, such as air travel.

GPS Plotting Protractor & Scale
The GPS Plotting Protractor has been de-
signed for use with most common metric
map scales. While it is designed primarily to
be used with 1:25,000 and 1:50,000 scale
maps, Table 1 below shows how you can
use the product with other metric maps.

Table 1—Use of the GPS Plotting Protractor at Different Map Scales

Map Scale | GPS Protractor Use Comments
1:25,000 Use 1:25,000 roamer Accurate to 10 m
1,50,000 Use 1:50,000 roamer Accurate to 10 m
1,63,360 Non-metric Available on request
1:100,000 Use 1:50,000 & divide result by 2 Accurate to 25 m
1:250,000 Use 1:25,000 & divide by 10 Accurate to 100 m




The Universal Grid Reference
System (UGR)

The Universal Grid Reference System is the
most common method of specifying your
location on the surface of the earths when
using geographic maps. There are other
methods of specifying location, such as lati-
tude and longitude which is commonly used
with marine charts, and a letter/number com-
bination used in many street directories. This
book will only discuss the use of the Univer-
sal Grid Reference (UGR) System.

Figure 1 - Eastings

Figure 2 - Northings
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Both sets of lines are numbered from 00 to
99, and this numbering is then repeated, but
in a different 100 km square (e.g. S6JMR).

The set of lines that travel in the North-South
direction are called “Eastings”, and the lines
that travel East-West are called “Northings”.
This can easily get confusing, so lets us re-
view the differences in these lines:

Figure 3 - Four Figure Grid Reference

At a map scales of 1:25,000, measuring an
eight figure grid reference involves accu-
rately measuring a distance of 0.4 mm, and
on a 1:50,000 scale map this drops to 0.2
mm. The GPS Plotting Protractor makes
measuring and plotting with this level of ac-
curacy a quick and simple activity.

It was for this inno-
\ vation that the GPS

) Plotting Protractor
j was admitted to the
' Australian Aystralian Technol-

To measure a bearing from the map use the

following steps:

1. Position the centre of the protractor
over the line to be measured. (Take
care that you do not use the plotting
hole of the eight figure roamer by mis-
take)

2. Line the protractor up parallel with the
grid system with North to the top.

3. Read off the bearing on the mils or
degrees scale.

Figure 10 - Where To Measure A Bearing

The UGR System operates like any rectangu-
lar grid coordinate system, with one reading
in both the “x” and “y” direction. To assist
in obtaining these readings, UGR informa-
tion is placed in the marginal information of
your map, showing the location of that map
on the earth’s surface. This is expressed in
numbers and letters, and narrows down your
location to a square of 100 km by 100 km.
(e.g. 56JMS).

Two sets of lines have been drawn on your
topographic map to assist you with the next
stage. These lines are normally 1 km apart,
but may be 10 km apart on larger scale maps.
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Figure 9 - How To Measure A Bearing
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Plotting a bearing is achieved by;
1. Positioning the centre of the protractor
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The Global Position System
Global Positioning System (GPS) is a an
roamer is a matter of positioning the roamer  advanced navigation system based on United
on the map, and moving it around until itis  States satellite technology. Until recently,

parallel to the map grid, and reads the correct this technology was controlled by the US
military, and the position accuracy possible

to non-military users was not as great as to
military users.

Plotting
Figure 8 - Plotting with the eight figure

eight figure grid reference. Once this is
achieved, the correct position can be marked
on the map through the plotting hole in the

roamer.

On 01 May 2000 the US turned off the mili-
tary scrambling feature of the GPS signals.
Since that date, anyone with a cheap GPS
receiver has been able to obtain position in-

formation that is normally accurate to 10 m
or better.

There is no set method of plotting using the
eight figure roamer, but experience shows
that one simple method is to start with the
plotting hole in the bottom left hand corner
of the grid square, and slowly move the

roamer up into the correct grid square.
While it is now possible to easily obtain posi-

tion information to an accuracy of 10 m, it is
only with the use of the GPS Plotting Pro-
tractor that this information can be quickly
and accurately transferred between a GPS

It is best to concentrate on setting the correct
reading in one direction at a time, keeping
the roamer parallel to the grid system. Once
both eastings and northing readings are cor-
rect, double-check the roamer is parallel, and receive and a paper based map.

then mark the grid reference position.

Figure 8 - Plotting An Eight Figure Grid Reference
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Figure 4 - Six Figure Grid Reference

Eastings

1. Lines go North-South.

2. Numbers get larger as we go East.
3. Each line is East of the last line.

Northings

1. Lines go East-West.

2. Numbers get larger as we go North.
3. Each line is North of the last line.

These Eastings and Northings intersect on
the map to form a set 1 km of grid squares.
To address one of these 1 km grid squares
we use a Four Figure Grid Reference.

Four Figure Grid Reference
In Figure 3, a four figure grid reference is

02

the address of a 1 km by 1 km square. It is

given by recording the two digit number on

the Eastings and Northings that are at the

coordinates of the bottom left hand corner of
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the square, and is given in the order Eastings

followed by Northings. All of these points

are important if the Grid Reference is to be

given correctly.

The key points to remember when measuring

or plotting a four figure grid reference are:

1. Use the Bottom Left Hand Corner.
. Eastings first, then Northings.
3. This is an area of 1 km by 1 km, and

not a point.

If greater accuracy is required, then a Six

Figure Grid Reference is used, as this can
address and area of the map that is 100 m
by 100 m. If more again accuracy is needed

then an Eight Figure Grid Reference is
used, as this provides for an area of the
map that is only 10 m x 10 m.

Six Figure Grid Reference

In figure 4, a six figure grid reference is the
address of a 100 m by 100 m square. It is

given by dividing the main grid square up
into 100 smaller sub squares, and address-

ing the correct sub square.

To obtain a six figure grid reference, the user

must some how divided the main grid square
into ten equal sections in both directions.
This creates 100 small squares, and the cor-
rect one of these is then addressed as before,
but with the addition of the third and sixth
figures for both Easting and Northing.

Figure 5 - A Six Figure Roamer
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The key points to remember when measuring An eight figure grid reference gives an accu-
or plotting a six figure grid reference are: racy level down to 10 m by 10 m, and this is
1. Use the Bottom Left Hand Corner. achieved by further sub dividing each six

2. Full Eastings first, then full Northings. figure square into a further 100 sub squares
3. This is an area of 100 m by 100 m. and addressing the correct sub square. Gen-
erally an eight figure grid reference can only
This process is often done by eye, but a num- be measured using a roamer, as measure-
ber of tools are available to assist with the ments down to a fraction of a mm are
estimation of the third and sixths figures of a needed.

six figure grid reference. These measuring
tools are generally know as “Roamers”. The Using The Eight Figure Roamer

use of a common six figure Roamer is illus-  The use of the eight figure roamer is different
trated in Figure 5. depending on if you are plotting or measur-
ing. We will begin by looking at measuring
an eight figure grid reference on the map.

Eight Figure Grid Reference

As can be seen from Figure 5, with a roamer
it is easily and quickly possible to accurately Measuring Eastings
measure and plot a six figure grid reference | Figure 6 - The first thing to do is to select
to an accuracy of 100 m. If more accuracy is the correct scale eight figure roamer for

required, an eight figure grid reference is your map, and position the plotting hole
used. over the item on the map to be measured.

Note that other map scales can be used as

Figure 6 - Measure An Eight Figure Grid Reference - Eastings

|
56 I
Step 1. Position hole over object to
be measured.
Step 3. Look
Left for the R
6 Figure Eaptin third figure EIGHT FIBURE
. 98 7 6 5[ = ‘ PLOTTING PRPTRACTOR
T i T I -
" 1 1 1 1 1 | L L L __ I |
| | | | | [ =]
21 |1 J| Step4.Look ||_ I .
Step 5. Look | Down R
S Leftforthe A — H-—{_L_| T
55 4 fourth figure J— o] A1 —1--F-4
| T ! | | | R s e
' DI A, o s A
6 7 T 7 7 I 7 7 T Thepoint wherethe | _| | | T
JH———+——{f——+— slopinglinecroses | | N it ni
3245 ab— ¢+ 7y the Easting. Tr—4--L_J
I 1 I 1 I I I I 1 e N
9 r’ r/ r’ r’ /’ r’ / r’ r/ R
I I I I 1 I I I I —t—-__
1 1 1 1 1 1 1 1 T T T T T s el S
1:25,0 1 2 3 4 5 ‘6 7 8 9
8 Figure NHrthing
Step 2. Use grid to line
up Roamer with map grid
54 lines.
T
31 G2 33

described in Table 1.

2. Now use the horizontal and vertical lines
on the roamer to line the roamer up with
the map grid taking care to ensure that
this is as accurate.

3. Now look down along the centre line to
read out the third figure of the northing as
the last whole division before the northing

described in Table 1.

2. Now use the horizontal and vertical lines
on the roamer to line the roamer up with
the map grid.

3. Now look left along the top line to read
out the third figure of the easting as the
last whole division before the easting line.

4. Follow down along the sloping line at

this point down to find where this sloping line.
line crosses the easting grid line. 4. Follow right along the sloping line at this

5. Look left again to read out the fourth fig- point down to find where this sloping line
ure of the easting. crosses the northing grid line.
5. Look down again to read out the fourth

Measuring Northings figure of the northing.

If you have already measured the eastings, ) )
then much of the work is already done. Steps We can summarise both the easting and nor-
thing measurement procedure as follows:

to follow are as follows:
1. Figure 7 - The first thing to do is to select 1. Select the correct roamer.
2. Position over the grid.

the correct scale eight figure roamer for '
your map, and position the plotting hole ~ 3. Easting - Left-Dowr.l-Left.
over the item on the map to be measured. 4. Northing - Down-Right-Down.

Note that other map scales can be used as

Figure 7 - Measure An Eight Figure Grid Reference - Northing
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