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MANUAL

oF

MAP READING

AND

FIELD SKETCHING.

PART L

CHAPTER L
IntrODTCTION.
1. This manual 1 intended for the use of candidates for com-
sketches for military purposes.
All regimental oflicers must be so trained as to be proficient in the
following subjects .—
e -
L to an existing map or
to an enlargement.
iv. A certain amount of sketching on blank paper.
Belected officers, who show special aptitude in iv, should receive
further instruction in sketching on blank paper (see Part II),
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2. A military map or field sketch should show all the features
of, or 1n, a country, natural and artifictal, which are of importance
from a military point of view, {.e, those which might affect the
dispositions, movements, security, or supply of troops A military
map 13 the work of a trained surreyor, using special instrumenta
and elaborat hods, with unl d time at lus disposal,
and mming at minute accuracy. A field sheteh is a sketch of
ground made with such instruments and under such conditions
regarding time, weather, ete , as generally exist in the field.
~ 3, Military maps may be iently classified 1nto strategical
maps on very small scales, small scale maps, and large scale
maps
Strategical maps are used for conducting the operations of an
army as a whole. Examples of this class are the yprdzoy (about
16 mules to 1 inch) and the 6 mile to 1 inch map of Belgium and

E. France

Small-scale maps, such as maps on the scale of 1 inch, $ ineh, or
Linch to the mle (or smular scafes) are required to assist troops to
mancenvre and fight Of these, maps on the scale of 1 inch to the
mile will usually only be available for the use of the higher
commanders and therr stafis,  Bubordinate commanders gnd
Tegimental officers will normally be supplied with maps on the scale
of 1 inch or  1nch to the mile

rge scale maps (2 inches to 1 mule and upwards) are not
alwaysavailable in war _When available they wonld only be issued
to certmin units 1n small quantities. They are especially useful,
when squared, to heavy artillery working 1n co-operation with
aeroplanes,

4, Field skelches, which are usually made on a2 scale of from
1 to 4 inches to 1 mule, are of two kinds. They may be

ionally required to 11! in detail the disposition of troops,

to indicate lmes of advance in attack, or to represent minor
features of ground of tactical importance when maps are not
v . ~ ' ' 7 7 uld beas accurate as
the minute accuracy

duction of his map is

M - R ese sketches are
executed by officers who have received special instruction, and are
usually carried out with special instruments, such as the plane table

Rough field skeiches are ulso required in the ecircumstances
described in para 1iv above Every regimental officer, and




1. Map nading

An officer, or non-commiscioned officer, may be said to be
proficient in mp reading swhen on exumnatinn & map convexs
1o lum a clewr impression of tho ground features a9 represented
by contours or s)lm{lng, and of all the natura) or artificial features
ethibited on the map. Further, he shouk! te able to ident!s his
position on the ground quickly and to recognize all visible objects
marked on the map

This requires close study and constint practice, and is un
important branch of pulitary education

n Map enlarging

This ehould be executed by the metheds deseribed in Chapter VI,
usually the scale of the enlargement il not exceed 4 inches fo
1 mile.

w Adding topograplucal information to a map.

Tlus comprises ose of the most probable and most important
duties 10 sketching that an officer may be detailed to carry ous in
the field. Troops will rarcly now bo operating in an entirely
uamapped country, but the eusting maps will often fal to give
the milntary information which 15 essential to the conduct of

rations, ~ Officers may therefors be employed on service, on work
of this nnture,

iv. Shetching on blank paper.

It will occur, though possibly rarcly, that no map exists of a
locality. 1t is therefore necessary that officers should be able to
mako a sheteh, Such a eketch is not intended to be an accurate
survey, but must include all information wluch ig likely to affect
the military object in view,

Tt should also be remembered that a rough sketch to an approxi-
mate scale is a valuable addition toa written report on a locality,
and should be executed whenever time permits, if 1t is not possible
to enlarge an existing map and add such information 28 is necessay
to the enlargement.
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2, A military map or field sketch should show all the featurcs
of, or in, a country, natural and artificial, which are of importance
from a mulitary point of view, i e, those which might affect the
dispositions, movements, security, or supply of troops. A military
map i3 the work of a trained surveyor, using special instruments
and elab hod 1th unli d time ot his disposal,
and aiming at minute accuracy. A field eketeh is a sketch of
ground made with such instruments and under such conditions
regarding time, weather, etc , as generally exist in the field.
~ 3. Miltary maps may he conveniently classified into_ strategical
maps on very small gcales, small scale maps, and large scale
‘maps.

Strategical maps are used for conducting the operations of an
army as a whole. Examples of this class are the yogzdsno (about
16 miles to 1 nch) and the 6 mule to 1 inch map of Belgium and
N.E. France.

Small-scale maps, such as maps on the scale of 1 inch, £ inch, or
$nch to the mile (or similar scales) are Tequired to assist troops to
manceuvre and fight  Of these, maps on the scale of 1 inch to the
mile will usually o‘n]y be uvaxlalz!e‘for‘ the use of the hugher
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to certain units in small quantities. They' are especiélly useful,
when squared, to heavy artillery working in co-operation with
aeroplanes.

4, Field sketches, which are usually made on a scale of from
1 to 4 inches to 1 mile, are of two kinds. They may be
oceasionally required to illustrate in detail the disposition of troops,
to indicate lines of advance in attack, or to Tepresent minor
features of ground of tactical importance when maps are mnot

ilable for enl: Suc] hes should be as as
time and the means available will permit, but the minute accurac;
which is required by the surveyor in the production of his map is
not expected and should not be attempted. These sketches are
executed by officers who have received special instruction, and are
usually carried out with special instruments, such as the plane table,

Rough field sketches ‘are also required in the circumstances
described in para. 1 iv sbove. Every regimental officer, and
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a proportion of non-commissioned officers, should be able to make
such gketches with such instruments as they aro likely to have en
service, Theso instruments are ‘—

i. The senvice compass,

it. The gervice protmetor

ut. The cavalry sketching board, or some improvised form of

sketching board.
5, Thia manual 18 therefore divided into two parts
Part e el

I v instruction, emt map reading
and such field sketelung as 18 likely to be required of
1 officers and i d officers on active

service
Part II -~Further instructions in field sketching for officers
who may be employed on special duty.

CHAPTER II.
Drrinimiovs,

6. Topographical forms
Basin: A term used to describe (a) a small arca of level ground
eutrounded or nearly surrounded by hills; and () a district
drained by o rver and 1ts tnbutanes, as the *“basin of the
’I'han:es)' R
P s e . B . - P

[ . . .
at which a_gentle elope changes to an abrupt one; the top of a
bluff or chiff.

Escarpment: An extended line of chilfs or bluffs.

Qorge: A rugged end deep ravine,

EKnoll: A low detached hill.

Platean: An elevated plain,

Re-entrant : A valley or depression running into a main feature.

Saddle: A col.

Spur: A projection from the side of a lull or mountain running
out from the main feature,

Underfeature : A minor feature, an offshoot of a main feature,
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Watercourse : The Line defining tho lowest part of a valley,
whether occupied by o stream or not.

Watershed: A ndge of lugh land scparating two drainage
basins; the summit of land from which water divides or flows n
wo directi A hed does not n Iy 1nclude the
highest points of a chain of mountains or range of hills.

This hst does not profess to bo exhaustive; there are man
terms in_common use such as hill, mountain, niver, slope, island,
pass, cliff, &c., which it does not appear necessary to define.

7. Technical terms,

Angle: Back-angle, the direction or bearing in a traverse of a
station which has been passed.

Closing-angle, the bearing taken from the last station in 2 traverse
1o some fixed point, to ascertain whether the traverse closes satis-
factorily.

Forward-angle, the forward direction or bearing from one station
in a traverse to the next n succession.

Base, or Bage-line: A carefully chosen and accurately measured
line upon which a tnangulation depends.

Bearing : True bearing 13 the angle a Ling makes with the true
north line.

Magnetic bearing 18 the angle a line makes with the magnetic
north line.

In each case the angle is measured fiom North by East and
South, i.e., in the same gxrechon as the hands of 2 watch move.

Ray: A hne drawn to represent the direction of an objeet
without reference to the points of the compass

Contour: Tho Tepresentation of an imaginary line running
along the surface of the ground at the same height above mean-
sea-level throughout its length  Contours may also be defined as
the plins of the Lines at which a water surface (of the ocean, for
instance) would intersect the surface of the earth were it raised
successively by equal amounts

Datum, or Datum-level : An assumed level to which altitudes
are referred.

Fall of a river- Its slope, usually measured in inches (or feet)
per mile, thus ¢ inches per mile.



10

Form.line : .\n approtimate contour: a sketeh contour.

Gradient: Aslore expiesed by a fraction.  Thus 5 represents
a nise or Lall of 1 foot in U0 feet,

Hachures: Vertical hachumng is a consentional method of
repreenting il featdrea by shading in short disconnected lines
drawn directly down the slopes in the direction of the flow of water
on the slopes  (See Plates 5, 10, and 11)

Horizontal Equivalent : Sometimes wntten ILL, is the dis-
tance n plan_ between two ndjscent contours measured in yards.
In Pig Laf S.L s a slope, H € 15 the honzontal equisalent for
that particular klope and vertieal antersal (see definstion belosw).

Fa

Local Magnetic Attraction: The deviation of the magnetic
need €3 from 3ts mean position owing to the presenco
S P P4

tand
year.

. . . ' . ' s k.

Orienting or Setting o map or plane-table is the process of
placing the map or plane-table so that the north line points north.
. Plotting : The process of laying down on paper field observa-
tions and measurements.

Resection: A method by which the sketcher determines his-
Ivcsxnon by observing the bearings of, or drawing lines from, at
east two previously fixed points.
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Section s The outhine of the intersection of the surfaco of the
ground by a vertical plane.

Spot Level: The record on n map of the exact height of a
particular point.

Traverse: The survey of a road, river, or track by measur-
ing a continuous series of straight lines along its course and the
apgles at their junctions,

Triangulation: The process of fixing the position of points on
the area to be surveyed, by means of a measured base and a
network of triangles dependent on it.

Vertical Interval: Sometimes written V1., and always given
in feet, 1s the difference of level between two adjacent contours.
L.F.in Fig. 1is the vertical interval between contours at L.and S.

CHAPTER I
Scarrs.

8. The word scale 1s used to denote the proportion which a distance
between any two points on a sketch or map bears to the horizontal
distance between the sume two points on the ground. Thus, if the
distance between two farms on 3 map be 1 1nch, and the horizontal
distance onr the ground be 2 mules, the scale of the map will be
1 inch to 2 oules,” Stmularly the statement that a map is on a seale
of zxgsy implies that a distance of 1 inch on the map represents
an actual distance of 250,000 inches, or 3°95 miles.

(1) Scales on maps of the United Kingdom, India, and Canada
are usually expressed in words showing the relation between inches
on the map and miles on the ground, thus 1 inck to 1 mile, 4 inch
to 1 mile, &e.

(2) Foreign maps and maps of British African Colonies and
possessions are constructed on’ scales which bear the propertion of
1 to some multiple of 10, such as 1 to 250,000 or 1 to 1,000,000.
q_g‘lagosmlc adopted for the military map of South Alrica is 1to
250,000
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Form-line: An approvimate contaur; o sketch contour.

Gradient: A slope expiessed by a fraction. Thus ' represents
a nise or fail of 1 fuot in 30 feet.

Hachures: Verucal lhachuring is a conventional method of
representing hull featdres by shading in short disconnected lines
drawn directly down the slopes 1 the direction of the flow of water
on the slapes  (See Plates 5, 10, and 11)

Horizontal Equivalent : Sometimes wrnten H.L, is the dis-
tanco 1n plan between two adjacent contours measured in yards.
In Fig 1, if 8.L 15 a slope, H'E is the horizontal equivalent for
that particular elope and vertieal 1nterval (see definition below).

Fie 1.

Tocal Magnetic Attraction: The deviation of the magnetic
needle of a coripas from its mean position owing to the presence
of masses of magnetic iron ore or of iron in the neighbourhood.

Meridian or Meridian-line: A true north and pouth line.

Magnetic Meridian s A mapnetic north and south ine.

Magnetic Variation: The angle between the true north and
the magnetic north. This angle vanes shightly from year to year,
Tt is called E. or W, variati ding a3 the tic N. s E.
or W, of the true N.

Grienting or Setting o map or planedable js the process of
placing the map or plane-table eo that the north line points north.

. Plotting : The process of laying down on paper field observa-
tions snd measurements,

Resection; A method by which the sketeher determives bis-
Position by observing the Bearings of, or drawing lLipes from, ot
Teast two previously fixed points.
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Section: The outline of the intersection of the surfaco of the
ground by a vertical plane.

Spot Level: The rccord on a map of the exact height of a
particular point.

Traverse: The survey of a voad, river, or track by measur-
ing a continuous series of strmight lines along 1ts course and the
angles at their junctions.

Triangnlation: The process of fixing the position of points on
the area to be surveved, by means of a measured base and o
network of trrangles dependent on it.

Vertical Interval: Sometimes written VI, and always given
in feet, 13 the difference of level between two adjacent contours.
L.F in Fig.1is the vertical interval between contours at L.and S.

CHAPTER I
Scarrs.

8. The word gcale s used to denote the proportion which a distance
‘between any two points on a sketch or map bears to the horizontal
distance between the same two points on the ground. Thus, if the
distance between two farms on a map be 1 inch, and the horizontal
distanco on the ground be 2 miles, the scale of the map will be
Yinch to 2 miles  Srmlarly the statement that a map is on a scale
of 5550 implies that a distance of 1 inch on the map represents
an actual distance of 250,000 inches, or 395 mles,

(1) Scales on maps of the United Kingdom, India, and Canada
are usually expressed in words showing the relation between inches
on the map and miles on the ground, thus 1 inch to 1 mile, 4 inch
to 1 mile, &e.

(2) Foreign maps and maps of British African Colonies and
possessions are constructed on’ scales which bear the proportion
1 to some multiple of 10, such as 1 to 250,000 or 1 to 1,000,000.

The scale adopted for the military map of South Africa *
250,000,
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The following examples are explanatory of the two methods of

expressing scales —

(ig Scale 5y}as, or 1inch to 1 nule

{u} 1 : 100,000 {or yaipg), or (on a Foreign map) 1 centimetre
to 1 Lilometre,

The fraction m each case 13 ealled the Representative Fraction
or R.F., and means that 1 umt on the map (numerator) represents
a certain number of the same units on the ground (denominator),
thus from i above—

1 mch on the map represents 63,360 inches on the ground

{=1mile),

from 11
Linch on the map represents 100,000 inches on the ground

(=158 nules), or 1 centametro on the map represents 100,000

centimetres (= 1 kilometre) on the gronnd

The advantage of (1) 1s that the cye, haviag once been trained
to recognise the length of an inch on paper, can readily estimate the
distanco between any two pomwts on a map with considerable
accuracy

To find the number of Enghsh miles to the inch for any map
that has a R F, divide the denominator of the R F by 63,300, this
gives the number required  thusif R F 18 g5y, then the number
of miles to the inch = 59% 2

To find the numbe;
denominator of the R.
of inches to the mile = §335% = *79

9, The meacure of length which a scale is to show, whether feet,
yards or miles, 18 termed the untt of measure, nnd scales are usually,
though not necessarily, constructed of such n length as to represent
a distance which s a multiple of ten such units, as 100 feet, 50 yards,
80 mles

A scale should usually be from 4 to 6 inches long, and to con-
struct it the number of tens, hundreds, or thousands of the “ unit of
measure,” which will occupy such a length on paper, should be
calculated.

10 Traet el 0e g

305 =12
*of inches to the mile, divide 63,360 by the
F.. thus,1f R F.1s g5lgg, then the number

T

AR K . L T L I U o
naissance sketches of an area of ground to explain a plan of attack,
or to show lines of advance, of aroad or river, or of a defensive or










13

outpost position, are usually made on seales ranging from 1 to
4 inchesto 1 mile. Sketelies wlich may be required for the defence
of a village or town, or for the selection of a ¢amp or billeting area,
are generally made on the scale of 4 inches to 1 mile.

11, The service protractor (see Plate 14) shows scales of & inch,

1 mch 2 mches and 2% inches to 1 mile, also scales of mxles fcr

. of sosotr Tovoos And wxo'sws and a scale of kilometres for

oosss (1 centimetre = 1 kilometie} Thus the normal scales

of English and foreign maps can be drawn from the pro-
tractor.

Ezample.—To draw a scale of 4 inches to 1 mile to show divisions
of 100 yards from the protractor. Hero the most convenient scale
shown on the protractor is thatof 2 inches to 1 mule. The distances
shown on thisscale are twice those on the scale to be drawn. Thescale
is to be between 4 and 6 inches in length, Onmeasuring off 4 inches
from the scale of inches on the back of the protractor and applying
this distance to the 2 inches to 1 mile scale, it is found that 4,000
yards 18 the nearest convemient round number, which gives a length
of more than four inches, Draw a Iine equal in length to 4,000
yards on the 2 inches to 1 mile scale, this hne represents 2, OOOyards
on the scale of 4 miles to 1 mch Dmde thxs ]ma mto 4  equal
parts, each yepresentin """

fromat. * )

Primaries should be chosen 0 as to show miles or kilo-
metres 1 units, tens or hundreds, or yards, in thousands or five
hundreds, according to the unit of measure shawn and the size of
the scale. Thus a scale of miles or kilometres should show
primaries of mules or kilometres ; a scale of yards or metres should
s)mw primaries of thousands of yards or metres for scales up to
yrisv, and five hundreds of yards or metres for larger scales,
Secondaries should show % mules, twentieths of kilometres, or
hundreds of yards, Mthry sketches can rarely be of sufficient
accuracy to make it necessary to show smaller secondaries, these
are however shown on the protractor, which may be used to
messure distances on military maps.
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Then 5,000 yards will be represented by % inches,

or  5°68 inches,
Draw a line 568 inches long.
. Divide this into five equal parts (each being therefore 1°14 inch
ong).
Subdivide the left division into 10 equal parts, each 011 inch
Jong; each of these will represent one hundred yards. (Plate 1.)

Ex. 3—To construct a scale of 1 inch to 1 mile to show
miles and quarters of & mile.

Here it is clear that all that has to be done is to take a length of
say 6 inches representing 6 miles, divide this 1nto inches and the
left dinision into quarters.

Ex. 4—To construct a scale of rodsws to show miles,

Here 1 mile is represented by yagisrs mile.
inch = 0634 inch.

SR NYPL PR A

L2 SUUURT I S K PN PRI T S I

Ez. 5 —To construct a scale of time for a column of troops
marching at the rate of 3 miles an hour,
As an example, the scale of the map may be taken aa 1 inch
to 2 miles, which gives

RF. = prymess = o
C T TR < 196,750
\ I£‘|he seale be made § inches long, it will represent 12 miles, i ¢,
+ ‘ ‘ R - nd eac
- 1on into
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Ez 6~To construet a scale of miles for a foreign map on
which no R.F. is given.

& Supﬁcsc the map basa scale of versts (1 verst = 42,000 ioches)
ghown. Beasurs the length an inches of any number of versts, and
say that 10 versts are found to teasure 1 mch, then the

i 1
RF = 5 ot imches 10 vorts — 4% Xei]

40 miles wili be represented by ‘&%’ﬂiggﬂﬁ = 503 soches.

Draw o line 03 inches long and divide 1nto 4 party, each will
re];resenl 10 nules, dsvads the Ieft quarter into 10 to show single
mues.

In the heading of the scale, after the R F, the number of miles
to the inch shunld be stated. In this case 1 inch represents
420,000 1nches  Tharefore, the number of miles to the weh (see

pora. 8)

{2} If nesther the B F nor the scale be given, the distancoon
the ground between any two points shown on the map must be
ascerimped, erther by reference to suother map with a scale marked
on it, or by actual measnrement an the groun

Suppose in thiy case that the distance beotween twa villages
mensures, on the map, 1-5 inch, and the actual distance between
them is asceriained to be 3,000 yards,

s 1
hen BF = 5y 56 = 000

Since this is o smaller fraction than the R F\ (3xdye) of Linch o
the mile, the seale of the map s rather Jess than § inch to the wile
I¢, therefore, we take 6 miles, wa shall obtain 3 seale of smtable
len|

6 miles will bo represented by ﬁ.&%g%%’i,@ = 528 inches.

Draw i line 528 inches long and divide it into 6 parts, each of
whichk will represent a mile. 3

The feft division may be subdivided to show quarters of a mile.




17

CHAPTER IV.
CoxvesTtoxst. S16x3 Axp LETTERDNG.

Camentional signs.

13, Conventional signs enable the draughtsman to give an
amount of information on a sketch, or wap, which could rot, con-
ventently, be othermise conveyed. They should be simple in
character, so that they may be easily understood, and not numerous.
It 15 better to wrire deseriptions on the face of o sketch, or in the

e * ot ! *1t referred to,in
1t with symbols

Plate 2 shows the conventional signs approved for feld
sketches, These signs should bo studied, and used in making
a field sketch, In cases of great haste, however, it is some-
times more convenient to describo the object than to draw its
symbol.

The conventronal signs used on Ordnance Survey maps differ
slightly from those used i field sketching, the latter being
modified in some cases so that they may be simpler to draw, The
conventional signs used on the 2 miles = 1 1ach Ordnance Survey
are shown on Plate 3

A Road is drawn with continuous lines when it is enclosed by
a fence, ditch, or obstacle of any kind, and with dotted Iines when
unenclosed,

It should be noted whether a road is metalled or unmetalled,
and occasionally it is desirable to give its width. Thus 14’ m.
wauld mean o road the metalled portion of which is 14 feet wide.
14 feet of metaling will allow of two lines of traffic in opposite
directions; less than 14 feet will not. Metalled roads suitabl

* for traffic ut all times should be coloured brown; those Like®

z 24475 M
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Yo eat up sn bid weather dotted brown  If no colour is availa
the ward “ metatled,” or ‘ unmetalled,” and any additional jsfory
tinny required shonld he anserted.

A Railway 13 sbrwn by o continuous, thick, black hne w
eroas-bara ; thie ward “ single,” or * double,” sbould be wnttenale
1t 08 the caso may br

Opposite the point where 4 mun road or radway 19 stopped
tho margin tho namo of the nearest important town ot village shot
bo written and also 1ts distance from that point in mmles, Thus
Qanterbury 34 miles,

Form Iines and Heights wre drawn 1n brawn ar n
Form lines should bo shown by almost continuous lines, hrok
accasionaity by very short apaces and dota where the hand requl
8 rest

CUnltivation 18 dennted Ly inserting in writing the nature
the cropa, 1f they present any obstacle to the advance of troo)
or afford cover, n note to that cffect should bo added; but s
mfurylnntinn whould anly bo given if required by the object of ¢
sketelr

A Biver ig drawn in Blue, with its name written along its cour
and the direction of jts current indicated by an arrow.
width of tho river, ond nuy further information as to the botl
and banks required to show its naturo as an abstacle shonld
noted on the sketch.  The bed of a yiver or stream whichis d
at the time of sketehing should be shown in black, a noteas
itg Yability to flood being made on the sketch.

The nature of a Bridge s jndicated by the word iron, stor
i Pho princ fonsof i Brdg

1000d, siiep ¢. Tho princip p
nnd their suitability for heavy traffic should be stated.

Heath, Heather, or Marsh is shomm by writing the wo
heath, heather, or marsh inblack, When Gnishing up the ehetch y
comentional sign shown on the plate may bo adi L ¢t
permita,

oL e R . e
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i
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The conventional colours are shown on Plate 2, For rough
sketches, coloured chalk pencils may be used.

Trogps.—1It may be necessary to show the disposition of troops
on a sketch, as, for 1nstance, when making proposals for the dis-
tribution and action of a given force It 1s not desirable to spend
time in drawing troops in any form to seale. It is sufficient to
draw a symbol which will attract the attention, writing the
necessary information as regards strength and unit alongside or in
the margin

In outpost sketches, the letters P, 8, R, may be written instead of
piquet, support, and reserve.

The direction of & patrol 1s shown by an arrow.

Lettering.

14, Whatever lettering appears on a_sketch must bo easily
legible, should not interfere with the deta, and should show
clearly to what 1t refers. These are tle only essential conditions.

1t is within the power of all officers to adopt and use some
simple style of lettering which shall be clear, and qnickly written,
Each letter should be separate.

The Erincxpal words, ie, names of towns, villages, and rivers
should be in simple block letters  (Sce Plate 2.)

All lettering should be horizontal, escepting the names and
directions of rivers, railways, roads, and canals, which should be
written along them; words descriptive of the nature and con-
dition of n tract of country should be wriiten 50 as to, as far as
possible, extend over the portion of mround described.



CHAPTER V

Briran avp Foreiy Mars, axp Metnors or RepresexTiNg
Huy Fearrees,

15, The cluet difficnlty felt by most students in reading maps is
in understanding the methods used to represent hill features.
These consist of various artifices by means of which tho inegualr-
ties of the ground are shown.

The following systems are employed for showing il features
on maps:i—

1. Contours, or approximate contours, i.¢, form lines.
2, Contours and E.\churmg, ie,shading

3, Hachuring alone

4, Layer system (altitude tints).

Plates 7, 8and 9, show maps in which hull features are represented
by contours.

Plate 5 shows maps representing ll features by contours and
lachuring combined.

Plates 10 and 11 show hachuring alone.

Plates § and 12 show maps in which the hill features are
represented by the layer system. .

16. Contours.—These are best expliined by the following
sumple practical 1llustrations —

All students will be familiar with the ordinary wooden or plaster
models sometimes used to represent in rehef hills and other
geographical features. _

Say we have such a model, the scale of which we know to be
< te, one inch on the model represents one foot on the
ground.. \

We plage the model in an empty tank or bath, and pour in water
until there\s one inch of water 1 the bath.
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The watermark will cut the model one inch vertically above its
base, all round  We draw in this watermark with an indelible pexcil,

We now add water until there are two inches in the bath, and
the new watermark is drawn 10,

We continue to zdd water by inches in this way, and to draw in
the successive watermarks, until the model is completely covered
with water.

F16 2
View of a hull with contottrs supposed to be wistbly marked,

400 400
——

Plan of the same tall.

. On removing the model we find it marked with a succession of
fines, which we know ore vertically onc inch above the other.
ese lines are * Contours,”
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Now if we make a draning of the model as seen from above, i e,
a “plan* of the model to the actual seale, we shall have marked on
it * Contours™ at ono inch 1ertical interval —or in other words,
we hase a_map of the actnal ground, on the scale of vy, wit
** Contours™ at one foot vertical interval

In practice, for ordinary scales, “ Contours " at o close an intersal
as one foot would be too mumerous. The interval between the
“ Contours ” depends genermlly on the scale. Fig 2 gives the
siews of o hill with * Contours ™ 100" apart.

17. Contours Lave certain advantages for the map reader over
other artifices, \iz .~
i. They show the ill forms with exactness, and not vaguely,
ag 18 the case with shading.
They require httlo artistic talent to draw.
They cbscure the detatl Jess
iv. They ean be reproduced by lithography m the field,

They present, however, a disadvantage to the map maker, in
that the methods requrred to produce them mmolve grest Iabour
and consequently expense  This explains why only the best maps
are contoured, and then only at considerable mterval of height.
In view of these advantages ‘and disadvantages zs regards

a hind of promise 13 adopted for Field Sketching,
apd the method of showing Kill features to bo used is that
of form-lines which are approximafe to ketched 1n
by eye. .

the information s :—

i. If o map shows contours close together, the slope there will
be steeper than in_places where the contours appear
further apart. In Fig. 3, plan, the ground is steeper
at A B than at CD. 'This is at once apparent if sections
be drawn as follotws :-—

Draw equidistant and parllel dotted lines equal in

18. Certain points should bo nouiced by the student as regards
d by cont or Jorm-hnes.  Th:
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300 o correspond to the remaming contours. Mark a
dot b on the lowest dotted line to represent the point
where the section line A B cuts the 100 contour 1n plan.
From b, measure off be, = bemthe plan. At ¢, draw
¢,¢ perpendicular to the 100 dotted hne, 50 as to cut the
200 dotted line at ¢ Then measureba, =b a in the
plan, and draw a, a similarly to cut the 300 dotted
lineat @ Draw theine A @ ¢ b B in the section. The
line C D is simularly drawn, and the slopes A Band CD
can be compared.

Section drawing of this nature 1s purely for instruc-
tional purposes and has no practical value

e 3.
PLan
[of
300— . A 29°
-\‘\ /200
. al- -
200—= - .- e — '//‘Do
C— e
e m——— —— s
100 — - - B i
D .

Secrion

ii. When contours bend they portray s spur or projection 3
or they portray a valley or reentrant. To ascertain
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which, the numbering of successive contours must be
esamined if there 18 no distinctine shading in addition to
contours.

In Fig. 4, reading the contours down from 300 fect to
100 fect, and imagining them rarsed on uprights to scale
corresponding o these heghts, the bend A B s seen at
once to be a spur, the bend C D a valley.

iii. Referring to Plate 4, slopes may be uniform, like A B,
convex, ike € D or goncave, Itke E F.

Now, il contdurs be drawn in plan to represent a short
distance of these slopes, 1t will be apparent that therr
s}x\cmg in each ¢ase 15 distinctive of the particular kind
of slopo represented, as follons —

3. When the contours are evenly spuced as in plan (1)
the slope represented 13 uniform.
i When the spacing, reading from bigh to low, decreases,
as in plan (2}, the slope 15 convex
m. When the spacing, reading from ngh to low, nereases,
as 1n plan (3), the slope 1s concave.
It may be noticed that unrform and concave slopes, (1) and (3),

Fic 4
T~ — —~.
e \\ __...\.'\.
—— ~ B —- ) \
&y ) <Y . ;D
a0 M SN VR /
P 1o—" T
:oo/:/- 200~ " 77
g~ 2007

afford no dead ground Convex slopes (2), on the other
Land, do afford dead ground.
19, Slopes n;ay be expressed either in degrees or as o gradient,

Slopes are usually expressed in military terms 2s a gradient, i e,
by a fraction-—~Thus i represents s rise or fall of 1 foot in 30 feet.
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- . " %aslope givenin
*hus a slope of 8°
. This rule does
not hold for steep slopes”

20, The following slopes are generally practicable for wheeled
vehicles, but much depends upon the surface of the ground.
For short distances the slope may be ¥ for artillery. 5
ron " noom s » Yo for transport animals.
Stecper than 1y 1s 1nconvenient for animals or wheeled traflic
Traction engines can draw their own weight up %, twice their
weight up 4%, three times their weight on the level or up slopes
not” evceeding . (For the method of measuring slopes, see

para. 54.)

21, The student should exercise himself 1n studying the system
of contours os & means of depicting il features. Ho should
imagne some type of ground with varous combinations of spur,
valley, and slope, and then endeavour to portray these by contours.
Conversely, he should draw contours with various curves and
spaemg, number these successively, and work out the ground they

Such preli y will greatly assist him to
read hill features on contoured maps fuolly, rapidly, and with
accuracy.

CHAPTER VL
Corrree Axp Exvaraine Mars,

2. Copyin%.—Maps which are to be simply copied without
reduction or enlargement, may be first traced on tracing paper, and
then, a piece of carbon paper being placed Letswween the tracing and
a clean " sheet of paper and both very firmly fastened down by
draning pins, the tracing may be transferred by following the hnes
with a pointed instrument.
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oo " * " carbon parer can be made
of tracing paper, in fact,
. . . Any sharp piece of wood

will do for the tracing instrument.

A mop may also be travdferred direct without a tracing;
but there 18 somo danger of dumaging the engmal with the
poiat,

Tracing cloth 18 useful for copying it 15 tough and will bear
much handling  Draw on the glazed side, and put washes of water
colour, 1f required, en the back, darker than they are intended to
appear on the front

23, Enlarging.— W lien 1t 1s required to enlarge a 1nup, squarces
of any conyentent size soay be drawn on the onginal, and the paper
on which the newmap is to bo made ruled with sguares whose sides
bear the required ratio to the sides of the squares on the original.
Tho original 1s then copied by eye, so that objects occupy the same
gqsiﬁ’m)]s relatnely to the squares as they did'in the ongival  {See

15, O,

£z, 1.—1It 15 required to enarge to 4 inches to 1 nule a map of
which the scale 13 4 mch to 1 pule.  Squares, 3 inch sides, are
drawn on the map Then to find the length of eides of squares on
the enlurgement, we have :—
3 .4: } ¢ Length required.
Whence sides’of squares required == 2 inches,

FEix. 2 —A plan with B.F. 55755 i8 to be copied at 4 inches toa
mile. Squares, } incli sides, e drawn on_the plan. The R.F. of
4 inches'to 1'mile being Tyism, the Jength of mdes of squares on
the copy s obtained by proportion, thus :—

1odses ¢ vrsw ¢ . Length required
Whence required side of square = 1°58 jnches.
Anny Book 153 and most service pocket books contain paper
ruled 1 quarter-inch squares. When such paper is available, 1t ia

usually only necessary to rule squares on the map which is to be
enfarged.
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fifth degree and tho points of the compass (sce Plate18)  The metal
cover, U opens on o linge, and 15 ftted with 5 glazed swindow, W,
on which i> traced a fine black hair fiae, V, for useas n sighting-ane,
Opposite the hingo of the cover 19 fitted & prism, R, through which
can be read the gradusted edge of tho dul, while at the same tune
an algument »f the object and of the srght-vane on the cover 13
observed through the shtabove st The prism should be moved up
or down tn its vlot Gl the figures on the disd are properly focuseed

1 L 8,18 provided for elamping the needle when not in
use, and a* theek spring "3, for checking sts oseillations when obsery-
mg A bmss ning, B, 13 sttached for conventence 1w halding it.

The dsal ss “lumianus™ for night work, the north point s
marked with a hirge dimond-shaped figure A revolving pluss
is fitted over the conspass dial, and on the glass 1s a black direction
mark, radssting from the centre, ot the end of which 19 o small
brass “setting vane,” the latter working oier an external are
graduated to 360° A brass surew, J, 18 used to clamp the glss.
On the wsde of the corer nre two luminous patches, PP, which
give o good alignment of the instrument at night when 1t is held in
the hand with the cover wule open  There are two small holes, HH,
ta the brass window-cdge of the cover, 50 that, 3£ the glass breaks,
a horse-hair can be run between them, and sn extemporized sight-
vane be utihized.

The compass dixl 15 graduated with two sets of figures whick
read enstward of the mendian (sre definition, Chapter If), or from
left to nght, hie the hands of 5 watch  The outer set 15 for use
with the prism, and commences at south 1 order that the bearing
of the object may appesr under the eye. Thus the vane being
irected on an object swhich 15 50° from north, 1t 1s that number
measured from south which appears under the prism; or, m other
words, 180° is over the north end and 360° over the south end of
the needle. The inner set of figures iz of use for direct rendings
{i e, without the prism) as for mmtms marching, or when the
instrument is used with the plane-table,

The prismatic compass gives “bearings* and not “angles > (see
defnitions, Chapter I1).  The borizontal angles between any distant
objectsareobtained bytaking the differenceof their observed benrings.

Brample.~Tho angle between two pomts, A and B, is required.
TPheir bearings nre observed to be respectively 50° and 110°. The
angle required = 110° ~ 50° = 60°,
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27, (@) To uce the compass as a hand compars,

Tlold the compass level 1n the hand, or place it on a level surface;
when the card comes to Test.

The check spring can be used to steady the swing of the card so
that 1t mny more rapidly come to rest .

‘The graduation of the wnner ring of figures, immediately under
the index line, gives the magnrtic bearing.

(8) -is a prismatic compass.

Tn order to obtmin the bearmg of a distant point, the observer
directs the sighting vane of the compass on the object and reads its
magnetic bearing in the prism

(c). As a mght marching compass.

- 88, Marching on a Comp Bearing.—To use a corap
with advantage on a dark mght, it 13 essential that 5t should be
prepared with “luminous paint*  This substance must be kept
exposed to the light before using 1t, or it will be found to be
non-luminous when required. Asna general rule, 3, compass exposerl
for half an hour before sunset will be sufficiently luminous to work
by for eome 6 to 9 bours afterwards,

In the Service prismatic compass the magnetic north is marked by

a broad blackarrow-head, The compass 1s 60 constructed that upon
the black direction mark being turned to point to the required
“bearing,” as shown on the external ring, and the arrow-head
Lot lady ba an e wnith sha hlaale divandion soeasle of . 12

(2N

peeted from “Tuminous paint is for & compass prepared with it l‘o

show a faint luminosity of the dial, just sufEicient to throw up in
relief the blnc}: diret':tion Lm:n-k and arrow-head.
P SO il i vt i i S

marked north point.
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31, The Service Protractor (Plate 14).

The service protractor for sketching 15 made of boxwood exactly
6 inches 1m length and 2 inches in breadth, 1t 15 divided on both
sides as shown on Plate 14.

On 1t four seales of yards are shown —

2} nches to one mile.
2

1

B
on these scales the primary divisions show hundreds of yards,
Three scales of miles are shown —

ﬁ) or 1inch to 1-26 miles.
1
Wv.,, » w158,

0000 ¢ » v o» 30
One seale of kilometres W)lo_oo 15 also shown.

The edge graduated 1n degrees 1s for reading and plotting angles,
the arrow point showing the centre from which ‘the angles are
drawn.

32, Plotting and reading angles,

The direction of an object observed with the compass, expressed
in degrees from the magnetic north measured round up to 360°
with the hands of 2 walch, is the beaning of the object, and can
be laid down or plotted on a map or sketch with a protractor from
the point of observation

In plotting angles, if these angles are magnetic bearings, and if
it 15 required to plotany' T f et .
line must be drawn throu;

In practice 1t is not neces
this mendian  through eve
is taken.  Starting from ag
is first drawn, and then n
v 24T [



i

fatter serwe a9 o gemeral guide for plactag s proteictor on any
pont afterwands 1n the correes powttson. Une of them woll be
nexr enough to the powunt to guids the eye,

i 7

g
|
i
i
|
4
}
!
I

Wore —a sbove figare the profractor 15 unshaded when in postion for
plotting heariegs between 180° angd 3607 ‘

Tt is usual to draw thess parallel Yines representing magnetic
mevidians about the width of the protractor apart.  The prossactor
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can always De set with 1ts Jong edge parallel to theso limes, by
making one of the lines cut each of the shorter edges at opposite
and similar divisions, or by eye.

One end of these meridians should be marked with an mrow-
head ,to avord the possibility of the b e
reverse irection,

hs

The protractor is Imd on the map or sketch with the arrow at
the point whence the bearing 13 to be drawn, and with its long
edges set north and south, z ¢, pmallel to the lines.

If the bearing is under 180°, the graduated edgeof the protractor
18 Imd to the nght or east, 1f over 180°, to the left or west, the
north margin of the sketch being uppermost.

The bearings of the various points in Fig 7 are read thus —

¢ F, 181° K, 300°
D, 40°15 G, 220° 13" ‘“G{L, 66° 15
E, 60° H, 23,

AtA{ B, BX4Y  AtB{ A 23048 Atp (L 120°
F. 1w C. 309° 1 K, 212°
G, 13 D, 315
UH, 171° 30° (Ear [AtF—C, 322° 43

To plot the bearings taken from A tho protractor is adjusted
with its centre at this point and 1ts graduated edge to the east.
‘The positions of all the bearings under 180° are marked off, and
fine lines of indefimte length drawn through them from A, as
shown ; thoso over 180°, 1f any, would next be protracted

The_ point at which the bearing is to be laid down may Le so
near the edge of the paper that the graduated edge is of 1t. In
tlus_case lay the protmctor with the graduated edge inwards, and
produce the required bearing outwards through the centre

33. The beating from one point to another on a map or gkeich
may be read by means of the protractor as follows :-~I( the true
bearing is required, n meridian, or line parallel to the true north
and south line, must be dl“:m'n throngh the initial p‘Lvin if the

) A ot e Vo e Y e T

wnnmnntin bosseine fnmame
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map cuts the graduated edge of the protmctor gives the reading in
degrees  IE 1t 15 necessary to lay the graduated edge to thenght or
casty m order that the line between the two ponts may eut 1t then

34, True and magnetic bearings
(See definitions, Chapter IT)

Bometimes one of these 1s piven and 1t is reqmired to convert it

o oo ' g the vamation as the case may

orders true bearings are given

The reason fot this 1s that most

. own, due to imperfections of

manufactare, independent of the magnetic varation  Itis, therefore,

necessary to ascertam the exact vamation of & compass when i is
first obtamed and to check the vanation penodically.

- PN

N PN A N .

D3 gesernined In pard, 84, Lue uluelence bewesn o Uue duu
the magnetic bearings gives the variation of the compass.

35, The beginner may be puzzled iu converting true into magmetic
bearings or in finding the variation of the compass unless he draws
a figure.

Examples, ”

(1) The variation of the compass is 13° West. The magnetic
bearing of 5 point Pis 20°. What is the true bearing? Furst draw
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a arrcle and mark on 1t the hnown facts, t c., the postion of the
true and magnetic N. Pots, thus .——

F1G b

As the bearing given of the pumt P is 2 magnetic bearing, lay the
protractor with the airow-head at the centre of the circle and its
edge along the magnetic N hne  Then measure off 29° to the east
and mark m the pont P

Fie 9

The position of I’ with relation to the true N, can then be read off
vz 20°-13°=10"

(2) True bearing A to B1s 227°. Variation of compass is 10° E.
What js the maguetic bearing of B from A? Proceed as in
Lxample (1).
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First draw the circle, put in the true and magnetic north. Then
measure off 227° from the truc north line, tlus gives the position

Fie 10
4

8

of B The magnetic beanng of B from A can then be scen to be
277107 =217°,

(3} The true bearng of a pont P is 250°, the magnetic bearing
of the same point 15 265°.  What 15 the vanation of the compass ?

Fie 11

Draw the circle and the true north line. Then measure off from
the true north line the true bearing of P, 1.e.,250°, MarkinP. Now
start from I’ and measure off 265° from west to east, i.c, Jay the
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protractor along the line from the centre of the circle to P, mith
A L YT A AR 100 o2 0 0T Vet

. W
e P
the leh or west of the true north, the vwn:mnn 1s 10 v,

(4) You wish to find from an Ordnance map the magnenc{murmg

of a point B from a pont A Variation of compass 15 163

1 i PN
) '

Fie 12,

Join the two pomnts by a pencil hine. Through A draw in pencil
true and magnetic N Points  Measure wath the protractor the
angle (by E and B) between the magnetie N. and B.

Fi1a.13
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CHAPTER VII
Arrroxuate Metnovs or Fepwso e Taoe Norrin.

88, i With a compass, »f the magnetic vanation, which car be
obtained appromumately from Plate 15, 18 known.

1. In the northern hemisphere, 1 ordinary latitades, the trus
bearmg of the Pole Star 1s always within 2° of north

dis. In the L k sp here the Southern Cross may be used
as follows —Consmder the Southern Cioss 23 o kite, proloug the
greater axws 4% tumes 1n the direction of the tml, an the pont
reached will be approximately the South Pole of the heasens " Iia
piece of paper be nsasked off Wong 1ts edge by twelve dividiug lmes
giving eleven equal divisions and be beld so that the first and
tyrd divisions coineide with the head and tml stars respectively,
the interseetion of the twelfth hine and the cdge of the paper wall
gwve the appronmate south pant.

iv. At the equinoxes (end of March and end of September)
the sun rises due east and sets due west.

v. At apparent noon the sun 15 on the meridian  Apparent
neon may, however, differ from mean local noon (12 o'clock by a
watch) by as much as 16 minutes Mareover most countries now
keep standard time of some partseulsr mendisn for use in rabways
and telegraphs throughout the country so that the time in actual
use may dilfer considerably from the mean local time, At noon by
the watch the sun may be o considesable amount off the mendian,

vi. In the Northern Hemisphere —Hold the watch horizontally
with the fave vpward. Point the bour hand at the sun Then 2
line from the cenire of the dial to a powmt halfway between the
ﬁgm{]eg(ﬂ and the pointer of the hour band is approximately a
south fine.

In the Southern Hemisphere —Hald the watch as before, but in
this case point the line from the centre of the dul to figure XIT
ab the sun, then the hne found a9 above is in this case approx-
mately a north hine
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CHAPTER VIY
Arrroxnte Memons or Fixone e Tave Nowm.

36, i With a compass if the mignetic variation, winch con be
obtamed approvumately from Plate 15, 1s known

1 In the northern hemisphere, 1n ordinary latitudes, the true
bearing of the Pole Star 18 always within 2° of north.

w1 In the sotithern hemisphere the Southern Cross sy be used
as follows ~—Consider the Southern Cioss as s kite, prolong the
greater axis 4} tumes n the dstection of the tal, and the pomnt
reached will be approumately the south Pole of the heavens. ” Ifa
piece of paper be marked off dlong 1ts edge by twelve dividing hnes
@vmg eleven equal diisions and he held so that the first and
third divssions ccwerde with the head and tad stars respectively,
the sniersection of the tweldth hne and the edge of the paper sill
give the approximate south pomt

iv. At the equncxes {end of March and end of September)
1he sun r1ses due east and sets due west.

v, At apperent noon the sun is on the meridian.  Apparent
noon_may, howeser, difier from mean local noon (12 o'clock by &
watch) by as muck as 16 minntes  Mareover most countries now
keep standard tnme of some particular mersdian for use in railirays
and telegraphs throughout the countyy so that the time in actunl
use way differ constdessbly from the mean local time. At noon by
the watch the sun may be a considerable amount off the meridian.

vi. In the Northern Hemisphere ~Hold the watch horizontally
with the face upward, Point the hour hand at the sun. Then 8
hoe from the centre of the dial to a pomnt haliway between the
ﬁgmilenl;ﬂand the pomter of the hour hand 1s appromumately o
sout! 2.

In the Southern Memisphere~Fold the watch as before, bat in
this case point the Line from the centre of the dusl to figure
at the sun, then the line found an above 1s 1n this case approx-
wmately a north line.
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This method is a very rough one. It should never be used in
the tropics, and the higher the altitude, w.e, the further froln the
equator, the more rehable it is.

Note —None of the methods given in para. 36 is to be used
for determining the magnetic variation (see para. 34).

CHAPTER IX.

Mip Resntve.

3{. Proficiency in map reading is attained when the study of a
good map enables the student to visualice 1 imagination the
country portrayed  Maps vary greatly n style of reproduction,
and 1 the amount of information they convey. Notwithstanding
their great military uses, they have therr limitations, and should
never be constdered a complete substitute for the examination of the
country itself, As already explained, dependence on active service
will hiave to be placed on maps of small scale The smeller the
scale the less completely can a country be portrayed in detail. Even
with the best large scale maps, valuable military information as to
the form of the ground, more particularly as regards underfeatures,
may often not appear  Generally speaking, maps are more lacking
in complete nformation as regards form than as to detail. The
expense of cl ing being prolibitive, it would b ptional
to get a G-inch map contoured at 20 feet vertical intervals = Even
were it 50 contoured, such a map could not be used in substitation
for & visit to the ground to dctermine exactly where a firing line
f““lf‘ be§t‘ be placed, or precisely what concealment the ground in

partienlarly the case with gently undulating country, and sunk
yonds. Tt will, therefore, be seen that maps are an #id to, mot a
substitute for, the study of the country itself.

38. On taking up a map, look at once for the scale: this is
the hey to distances. Then carefully examine the heights and the
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method of showing the form of the ground  With contoured maps
{the most useful) the vertical mtervals used should De noted, as
well as spot levels that may indicate under-features, Some maps
show only spot levels  Thesa will be found generally on the heights,
along mam roads, along rilwavs, at willages and sometimes in
valleys and other situations.  This method of scattered levels is
generally combined with a pretoria) method of shading

Plate b shows contours, vertical hachuring, and spot levels

Plates G and 12 show maps on the laver system

Plate 10 shows o German map, Phte {1 a French map, with
spot levels and sertical hachures. The heights i hoth cases
.\rel shonn m metres (Scales of kilometres altered to show
miles )

39. A imhng in many uncontonred maps is the sparte number of
‘%‘\'c\s‘n\\‘e‘n m \':x“e‘ss,‘ or at the foot of hilla, tbe tops of t'uﬂs e

40, An important 1tem to_look for on a map is the direction of
true or of magnetic north  Tn all descriptions made with reference
toa map, the pomts or degrees of the compass are used to express
the direction of one object from another In the small scale maps
of the Ordnance Survey the sheet-hne margins are rectangular and
ure drawn parallel to a central meridion. For sheets through
which this meridian passes the marginal lines are nearly true north
and south, with the north towards the top of the sheet; but for
sheets to the east and west the-margins deviate from the true
north, the maximura deviation, however, 1n the extrems east and
west counties is not mere than 4° €38t or vrest, vespectively ‘\\"lm:e

. )

See 9, vii)

41, A map s said to be “ get” when 1t is laid out to correspond
with the ground, so0 that the true north on the map points to the
North Pole  If the directions hetwween features on the ground ke
now compared with these directions as shown on the map they
will be seen to be poraltel.
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a on A and draw a line towards yourself, then align the ruler
through & on B and drawa line towards yourself, The intersection
of these Lines 2 is your position,

This process 1s called rescction (see definition, Chapter II), and
is of the greatest use both in map reading and in sketching,
for by means of it an observer can find his position from two
known points.

The servico prismatic compass can be used for resection as follows
(sec Fig. 14):—

Fre. 14

wd
=8

An observer stonding at x identifies two r;‘x?int‘s a and ]), whigh

taken from the observer's position ot the statjons 1dentined vt Lue
map or sketch with the protractor reversed.ie. turned to left or
west fof) bearings under 180°%, and to the right or east for bearings
over 180°.
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In fixing a position by tesection, the angle made by
section (@ = b, Fig. 14) should not be 100 obtuse or too ac
angle should not be greater than 130° or less than 50° if tha peo
15 to be accurate. N

ir. When your position can be identified ns in line wit
known ponts or on a given strmight line, such as a reeq
canal, 8¢, and one point can be wlentaibied 1n the co“m;_n_ -
side of the given line, set the map TR e

Fio 16
ol

A -

Then if A and B be two points on the ground in ling

observer's posttion, identified 25 @ and b on the map, m‘;‘g’ be&a
point on the ground on one side of A B, 1dentified as ¢ op the oo 3
align the ruler through ¢ on C and draw a hne towardg yonmar:."
the 1ntersection of this hne with @ b at # gi1ves your position, TSelt,

43. Map Bea.dinig on_the Ground. —Having magteryy ,,
vanous methods and artifices weed o mnaking maps, the Nud"d
should then g out, end from mome high post of observatig,
are large and pal] eesle maps with the ground,  Trrg me‘;u:.
of study lnnld be allernabe o3y

Ao in detail for eome time

. v Thea lok 2t the ;{' I
v dy of the map, ug, gy
* t5: azd from e

note o perers) forr of Ahe gy
Qireetiomy of vilbgs wnd wprrey & Fe, L‘T’
Frhatin Avdd greard, worrie, b 2}
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ii. Mave a good Jook at the country first, Estimate distances
and heights. In your munl convert distance into inches according
’ v T ou expect
what the

- i

44, In the above evercises, all errors made should be carefully
thought out  Mors will be learnt by systematically working the
mind and i ton than by i ltately looking from the
ground to the map, or vico versl. Moreover, the second evercise
of visualizing the map from the ground 1s excellent training for
sketehing.

The aliove exercises should be carried out with both large and
smll scale maps for the same country. It is instructive, for
instance, to compare on the ground a I-nch map with a L-inch
map.

45, Small scalo maps, e g, -inch, aro apt (o puzzle the beginner
in a country so full of detarl as Englind. Much detadl is
necessartly omitted on such a map. Thus, in traversing a road,
he may find small by-roads omutted, and feel puzzled because he
cannot estimate hig progress by merely counting each turnmg met
with, It 1s a help to check oneself by time as a measure of
distance. If the map shows the next cross road a mule {§ inch)
shead, it will take about 20 minutes to walk+ so if & cross-road
15 met with 1n 10 minutes, it may safely he considered fo be some
road other than the one on the map. é\gnin. short but dectded
Tl SR R4

a1 aneeas and hendg

e amnd aFil men s

streams it appears that the ground falls generally in o N.N.W.
direction mﬁprsns Beckford. JustS E. of Oxenton Hill is a detacbed
knoll marked 531, and a spur runs ous from this knoll in a direction
slightly east of north. From the course of the stream, which
passes by the @ of Gretton Field, it may be assumed that this spur
passes through the copse marked just sauth of the 2 in Alstone, and
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ends in the sharp bend in the river south of the s in Little Wash-
bourne  West of this spur there is obviously a re-entrant, with its
head at the col connecting ‘knu‘ll 534‘ thh Oxenton Hill, an‘fl 1t

< v a e Pl STl Ll e

‘Lhere 13 clearly a spur running N.N W, Irom Arstone towards
Beckford dividing the Little Washbourne stream from the next
small stream to the west Thus, though this ground is shown
by nn even wash of colour, the map clearly indicates that it
consists of a seres of spurs and re-entrants, and not of one even
slope

If the reading of small scale maps be practised in this manner,
they will be found to contam a mass of information which is not
apparent to the untrained eye.

48, Tt is occasionally useful to ascertain from a map whether
certain points shown on 1t are mutually visible on the ground.
The best methods of doing this are given in Appendix IV.

CHAPTER X
GExERAL PrINCIPLES of SKETCHING.

47, The essentials of o military sketch are :—
1 It must be relevant to the object for which it isundertaken,
ii Tt must be clear and legible.
i It must be completed 1n time to be of use.
iv. It must be as accurate as circumstances permit.

48, The main principles which underly all map-making, from the
most accurate survey to the roughest sketching, are the same. Tet
s E“PFOSG that a representation on paper is required of n given
Tiece of country. It 18 obtamed by first ** fixing * on the paper to a
given scalo the relative positions of a certain number of points on
the ground, and thus constructing a frameworl or skeleton on which
we can “hang ™ the details that lic between the points. These
details ure filled in subsequently by rougher methods.
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The selection of these points of the frame work, or “ruling
points,” as they are called, 1s the primary stage in the construction
of the map or sketch, They will be pomnts which are most
cleatly defined on the ground, such as hi{l-tops, tall trees, church
spires, &c

The distance apart of the ruling points, will depend an _the ty
of the map bemg constructed, but for sketching purposes it may be
taken that all conspicuous well-defined features will be utiized as

ruling pomnts—the more that can be “ fixed” the better, the 1dea
homm Vb hn e o et “1ance 13 there
¢ reye

of the two
1 traversing.

49, Triangulation.—In tlis method we consider our ruling
pomts as making up a series of tniangles  Say we have four ruling
pomnts—A4, B, C, D,

Fro 16,

A D

whero C is visible both from A and B, and D from A and C. 1f we

me: A Bon the ground, and by some means or other observe

[al T A M cwn ahe ol A B o any ghven scale,
posthion of C.

eanglas D A Cand

length A Con the

4 on the paper), fix

4hi mnlen A D
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the position of I; =0 it is seen that, by measuring one distance
betrreen two given points and taking angles from the various points
to each other, we can fix the position of any number of ruling
points.

The measared distance, in this ease A B, is known as the * base,”
and the points fixed by taking angles are known as “intersected
stations ™ or simply *‘intersections "

- N o te T hermse the “rays”

angle.” To obtain
as possible.

50. The usual method of measuring distances, such as the basa
A B,1s by paang  The beginaer before starting work should pace
some known distance several trmes s0 as to ascertain the number of
paces he takes to, say, 100 yards  Wath a little practice a man of
ordinary build con nequire the habit of pacing yards with safficient
accuracy for practical purposes,

51, Rays may be taken exther with a ruler (straight edge)or with
the prismatic compass. The former method is the simplest and
quickest, and 13 sufficiently accurate for such field sketching as is
required of the regumental officer  The ruleris pivoted on the point
from which the observation is 10 be taken, say A (Fig. 16), and then
aligned on the rubing point which 1t 1s desired to fix, say B. A
Line 1s then drawn from A to B In fiing the position of A on the
paper it 1s necessary to constder the general shape of the area to be
sketched. This may be done etther by examming a map or by
Iooking at the ground. The posttion A 1s then chosen so as to
bring the whole of the area on to the paper

As soon as the ray A B is drawn a compass should be placed on
the paper, winle the ruler 13 still pomting from A to B, and the
magnetic north Line be marked on the paper,

In taking all Future rays the sketch should first be set as deseribed
in parn. 41, Rays are then taken from A to Dand C, the other
aisible ruling pomnts.

Wo then proceed to B, which is fixed by pacing, and after setting
the skctchcmke amy toC. Tho intersection of the rays A Qand

fixes C.

Tn practice it 19 not necessary to draw continuous rays, It is
sufficient to mrk the interseetion. To obtain good intersections the
aunglea made by the raya shiould bo between the same limits as in
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esecting (para 42), e, between 50° and 130°.  As scon as two or
more ruling ponts have been fived, other points from which such
ruling points ave visible may be fixed by rescetion as desertbed in
para. 42,

52. Intersections anl resections may be made by means of the
prismatic compass, bearings being tahen as described in para 27,
and plotted as described m para. 32, This method is usmlly
more accurate than the method of taking rays with a ruler, but
15 much lower. b

Fig 7, v 31, showsa base A B and stations C, D, L, T, G, H, L,
K, fixed by mntersection

53, Traversing.—This method will usually be confined to cases
where the ruling pomts are not mutually visible, eq, in_bush
country, and o the triangulation method of intersections is not
Tossible It as also morp suitable when the eketch is one of a
*route,” ¢« ¢, a road sketeh, rather than of an “arca.”

Say we have three points A B € (Thg. 17) which we wish to fix we
can see B from A, and € from B, but not € from A, I A is not

Fio 17,

B

A

already a fixed point on the sketch we plot it in any convenient
ition on the papa ; wo then observe the * direction ” of B from A
¥ some means or other, and measure the distmee A B,
If we plot the direction on tho paper, and measure off the
distance A B to scale, we have the yosition of B. We can then
proceed if“ a similar manner to fix C.

1 -



CHAPTER XI
Sxeronive wite A4 Cavatey Skercane Boagp.,

54, The cavalry sketching board i3 o small board which ean
be strapped to the foremm, A magnetic compass 1s fixed m the
board. Two 10llers on opposite sides of the board enable a long
strip of paper 74 inches wide to be carried, the paper being
unwound from one reller and wound up on the other as the sketch
proceeds, The rolleys can be clamped by rotating their ends in the
directzon noted on the board

The compass 1s fitted wto a cireular mefal coller in which it
vevolves A fine ndex bine 1s marked across the glass, which can
be adjusted to any required position by turming the glass. Before
commencing to sketch 1t should be so adjusted that when the index
line comerdes with the needle, the direction of the paper is that of
the general direction of the route to be followed.

On the back of the board s a clinometer graduated to 50° and
protected by a sheet of celluloid  In order to measure any slope
the loard 1s held upright with its straight end parallel to the
slope, and the clinometer 18 freed hy piessing the knob On
releasing the pressure, the clinometer 13 clamped and the slope can
then be read off,

55. The cavalry sketching board 1s suitable for mounted or

d shetchin, n | back 1t should be strapped to the
left_arm, midnay between elbow and wrist. The left hand (the
bridle hand) should be kept high, to prevent the board from
knocking on the pommel of the saddle. When sketching on foot
the straps should Le held firmly in the left band, which should be
close up to the back of the board, so that the bosrd may be
re\'ol\eb on the forefinger and thumb,

56, Setting the Compass, Belore starting work the compass
chould bo “sct " so that the direction of the road runs geverally
up the length of the paper. The general direction of the route
may sometimes he seen from the starting point.  If not, its
magnetic bearing may be given, or its true beariog may be taken
frot a map,

‘pe
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i, When the direction 18 scen —Turn the board so that the
“line of direction™ marked on it points along the direction
of the 1oute  Holding the board steady, move the line
marked on the cover of the compass until the knob end is
over the north pomnt of the needle

1, When the magnetic beanng is given.—At first ignore the
needle Put thie line on the compass cover on the *“line of
direction,” the knob end towards the roller containing the
sketchimg paper to be unrolled when at work; then turn
the knob backwards (i e, by west) through an mr'le equal to
the beanag gven ‘Then when the board is tumed until the
knob end of the hine on the cover of the compass is over the
north end of the necdle, 1t 13 set

This may be explamed by means of a dingram as follows .—

F1c 18
A

Here A B is the ine of direction on the board, the circle repre-
sents the compass and C D the movable line on the cover, with the
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knobend at C  Suppose the magaetic bearing given as the geueral

direction to be followed be 4

whenever the board 1s set, the bea

40°. To do this we move the line

with the line of direction A B with the knob pointing the way we

wish to go. Then we move the knob end of the Lhne 40° to the

west, or in the reverse d jon to the readings of the

Now whenever the board 1s turned so that the magaetic needle

coincides with the lime C D, the north pomnt of the “needle being

under the knob C, C becomes the magnetic north and the bearing

of the line of direction A B becomes 40°, which 1s what we want.
X in the course of the work the shetch runs off the paper,

sketch.

57. The following rules should be observed when sketching, either
mounted or dismounted, with the cavalry sketching board :—
i Turn the hoise, or bedy 1f dismounted, 1n the direction of the
object
i1, Revolve the board until 1t is ** set ™ by the compass.
in By moving the left arm or hand to the right or left, bring the
el A 1 AR S e

away fn)m‘y.'ou "It 1s ;\_cl‘l to” take o second look at the

Any slight alteration of the position of the board, in order to
obtain a more exact comaudence of the needle and the index Line, is
best accomplished at this juncture by gently turning the left wnst
and forearm,

The correct alignment of lhc ruler on any distant point is a
matter of judgment and “cye” With a lutle practice the ruler
can be aligned, and the direction drawn in, correet to within 2° or 3°,
1 between 10 and 20 soconds

Most horses soon get accustomed to the work, and will stand
steady enough for a brief period immediately after being reined up
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Adter a little Jractice the ruler can be dispensed with, except
for long ** shots,” and the directions of objeets drawn in by plucing
the pencil pont at the place representing the posttion of the
observer and drawing a line in the required dircction.

58. Accurate work 15 not expeeted with this mstrument, hut for

Chapter IX  The position of promuhent pomts off the route may be
fixed by intersections, taken Trom stations on the route, the position
of which has been fixed by traversing

The forward bearings sbould bo taken to the furthest zusible
parts of the route, urespective of distance,

In settled weather an aneroid barometer may be used for finng
levels  (See Appendix IT

The chinometer on the back of the board is of use for measuring
slopes roughly 1n the vicnity of the sketcher.

59. The principal use of a horseback sketch execnted as above is
to se1ve as 8 diagram to 1llustrate a road report  The report being
the essential part of the work, the sketcher must make notes as he
rides along, and must generally be on the alert. Itis, therefore, not
desirable to count paces, for this system is vexatious and laborious
and prevents the sketcher from studying the country throngh which
le ndes. TFor the above reasons the best way is to measure
distance by time

Allow 12 miles an hour for a canter,
8 " . trot,
4 ,  walk,
under normal condrtions.®
Then draw a scale of minutes at the trot on the raler, Thus
Scale of sketeh 2 inches to 1 mile,—

In one minute at a trot #y mile, or 235 yards, will have been
covert is distance T ‘ ‘
scale on the edge of
will be represented by *

In using this scale at the walk, halve it. When walking half

the time and trotting the other half, take three-quarters.

* Tiactice 1 Leeping the horse at an even pace Is exseatial,
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If it is known that the particular horse which 18 being ridden
has not got the nurmal speeds, a special scale should be made.
The best pace to woik at 1s a steady trot.

60. The cavalry sketching board 1s also very useful for work on
foot, particularly when completing a previously prepared enlarge-
ment (see Chapter XIT) I‘L mﬁaryL also !)e used for making & road

et e it - PRt e AN

1l « ! C [ .
<o e ! N R ERC '

P - LA N ¢ L
revolution, and to prepare a scale of ¢y cle revolutions accordingly.

CHAPTER XII

Extarotye Syawn Seace Mie axp Appive Extns INrorwation ox
e Grousp —Rrrorts,
an existing map to

61, The metheds to be employed 10 g
a larger scale have been described in Chapter VI, and exemplitied
mn Figs 5and 6.

It may be expected 10 most futare wars, that officers will be jn
the possession of small scale maps  But 1t 13 not possible on a small
scale map to indicate satisfactorily the positions of small hodies of
troops It must also be remembered that maps are rarely quite
up-to-date, and that maps on small scales necessarily omit details
and certain tactically important information. It will therefore some.
times happed that a map on o larger scale is neceesary, and this
is obtained Ly enl.\‘rging the small scale map. Tt will now he

N .

tdue, 1w oraer W alow ol greater space for the inclusion of pas
mfon:i\ucn, Lut care must be taken that nothing ewwential is
onutted.
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62. The best results are usually attamed by the following
procedure *—

{a) Carelully study the tactical object imolsed with the ard of
e 4-inch map provided

() Bicyele or ride rapidly over the ground, or to such high
points as 1t 1s necessary to visit 1 order to apprecmtemtll
the a1d of field glasses' what special information is wanted.

(c) Enlarge that portion of the i-nch map selected for the
sketch to the 1equired scale

(d) Fill mn the enlargement on the ground, cluefly by eye
sketching, and make the necessary notes,

(e) Fiumsh off the sketch, and, if necessary, add a report.

63, With regard to {d), where the map contaips a number of
well-defined features, the position of which can be fixed upon the
enlargement, the detmls of the country betneen such pomnts con
usually be sketched 1n by eve without difficalty When, how-
ever, the map contamns few feitures, the position_of wluch can
be definitely bxed on the enlmgewent, 1t Wil usually he necessary
to fix some mldlﬁonnllrulmg pomti etther by triangulation or by

CanlIi T v

tuch can
complete
o fill in
be able
. . that he
need not go over the same ground twice

64, The formation of the ground can be shown more completely
than is possible on a small scale map by the mterpolation of form
lines, 7 e., approximate contours, between those obtained from the
enlargement; slopes being shown as explained m Chapter V, e g,
if the enlargement shows contours at a vertical snterval of 1007
ntermediate 207 f?nn‘ l‘me‘s con be put in by eye

PRPS

not umform the approximate place where the slope changes should
be marked on the sketch, the steeper portion of the slopes being
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case, and it 1s destrable to keep the muind alert to examine and treat
eact - - P T O 1 PR

heg

68, In draving up lus report the reconnotring officer should be
as cancise as possible, and should be careful to confine Ius informa-
tion to what 1s relesant

The most sattsfactory method 1s to divide the report into tio
parts. The first part should contain a general description of the
outstanding features of the reconpassance, to enable the reader to
get a grasp of the subject without having to wade through a mass
of detall ~ The sccond” part should contan the details in tabular
form For the same natule of reconnuissance (road report, river
report, ete ) the headings 1n Part II, should usually be the same;
those 1n Part I, how ever, should be 1aried according to the tactical
object of the reconnaissance  The disadvantages of a cut-ond-dned
form are counterbalanced Dy the greater ease with which 1tems of
information can be turned up or reports collated .

Where the names of ferergn pluces or towns are spelt in various
ways, the anghesed form should be used, followed by the local form
m brackets

Care should be taken to distinguish between what are impressions
or hearsay only and what are facts.

69, Road reconnawssance.

i The information should supplement that given on the sketch,
and not repeat what is already shown

ii The information should be definite, eg, it is not enovgh to

know that animals can be watered in a stream, but the numbers for
which there is room, jts depth, etc, must be given.

ui. Tactical Information ~ Definite information is specially impor-

v o - T 0 Thus stisnot suflicrent

position  Information

of the position and force

ont and favks, and of
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soil for digginge; localities wlueh would forateony Aot 1y, Jrtite
artillery positions, own and enemy’s, what the view r fity "
from which an extended view 18 obtanable and the yyao. dvm ot
fire ; best lines of attack and counter-attack ; tomnrys iy, P
water,

In order to make a good tactical reconnaiwsase »
Yefore starting, to find out with what ** spectal e *
sance is to be undertaken

iv. Road Details.-——Roads should not be clagsifics b 3y by tley
width, though 1nformation as to therr width may 1. LI PIA] "
para, 18). The surface condition and wmatorial for ge gl g ¢ 1.
considered  The ease with which_troops can deplyy gy, tlan
is important, The nature of the fences or ditcly= by g
oad should be mentioned.

v. Gradients,—Qnly such gradients should be mentinues (., sl
affect the rate of marclhing

vi. Bridges —It 15 not necessary to give detmls of ryuy y
v - somem <Rt be fully reprtid 5,y

mechamenl traps Zin 1““’.
th, height alyre s
. be noted. "
vit, Turnings —Mention turmngs only when they pres gy,
glﬁiculty, eg., through a tosn where the names of thivatreiy ,’:’;‘,’,‘j

e given, . . ’

“iii, Observation Points —Flaces fromwhicha ’} lhew can 1;:::;!/4/'»4/]
sbould be noted, with the direction and extent. o e namey of fjye,, 0y
objcets that can be identified should be mentioned, such s (s,
country houses, &e. L !

ix. Local Administration.—S)stem of local admunistratioy
be noted ; the identity of mfluential individuals or fupes;
should be established. distriet

‘x. Supplies —For a thorough report on a (istrict an ¢z, o
alme - .

9 e il
1L dcsniy g

iy,

L
T

non : - '

tow ) o oo ’

large number of farms. b .
In the former seek for qgurmﬂls and find out the normal Ameyy,

of grain keptan stock  From the butchiers ascertain if the l%lhg‘.

isbroughtin. For
i3 eell-supporting, or if much frozen meatis St
find out T Dhgseet Truns, and secertain at what itersalsof (s
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stocks are renewed the date of the last order will show how long
present stocks willlast,  Find out how many rations of tea expreseed
in } 0z. and of sugarin 4 oz he has 1o hand , the lower nuwmber of
the two divided by the number of days the stock is estimated to fast,
will give the approximate number of consumers  This enables
the number of grocery rations obtainable to be estimated, as other
groceries are usually present in suffictent quantities.

Hrspixgs rop Panr I

Drstance 12 Miles.

~—————————| Detail> uf
Place Ioter- | poo | Read Remarks.
mediate
70, Rsver rceonnaissance.
Lo . . . P '

it The headings in Part I will vary according to the tactical
object, those in Part II, swhich contams nothing but facts about the
river, need not vary.
v . ) e

iv. Ice 3 inches thi;:k will bear men in small detachments ; 6inches
thick, horses and carts; 9-12 inches thick, wagons and guns.
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71, Railicay reconnaissance.

i It shonld Le borne in mind that an expert would be required

to write an adequate report on which to work a railway,

ii. Stations —In ordinary circumstances a rough shetch of the
stations, on which the following information 15 shown, would
suffice —The approaches, number of hines; crossovers; number,
iength, breadth, and height of platforms: number and length of
sidings; water§ turntables; end Hoading and other rampe; roods

sheds, Iighting
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iii. Forming-up places —Places suitable for forming-up tronps
before entraining or after detruning, with their area, approacles,
water supply, &c, should be reporzeﬁ.

v. Track —As regards the e itself, the gange, any unusual
gradients, type of fuel used, any tniangles, and details of any bridges
of importance should be noted ~ In ease of a single hine the distance
between crossing-places.

73, Bulleting 1econnaissance.

tToe L ulation of

+ taken as

umber of

. mnber of
velicles per inhabitant should also be given

n Billets without subestence can be provided at varymg
rates

The best class of village in a rich agricultural district will take
up to 10 men per inhahtant; a residential town or village with
good houses and mide strects abont 6 men per nhabitant; while
industrial towns with a dense population and a poor type of honse
will take still fewer.

in There are various questions affecting hilleting, such as
supplies, railways, &¢ : as a rule, these subjects should be treated
generally i Part I of the report, detmls only being grven when
partieularly required.

iv, Particular care should be paid to giving details concerning
the water supply, any large buildings, such as schools or country
houses, which will accommodate a considerable number of troops,
and any open spaces where troops can collect or vehicles be
parked.

v. In many civilized countries cliel officials of Jocalities keep
detailed Lists showing billeting accommodation. Efforts should be
made to obtain these.

vi. In a billeting report based on the gopulation of each parish,
the smdll hamlets in each parish should be mentioned by name, as
well as the parochial headquarters
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74, Reconnaissance of an enemy's position with a view to attack.

The following are the chief pomts on which information is
desirable —

i. Th front of the position, so far ns it can be ascertained
The pm%ﬁfl‘le:;tl axd‘\'anced }t):oops covering the real position will
fave to bo considered, i

il. Points from which a good view of the country occupied by the
enemy can be abtained. . .

iii. Localitics to which the enemy is seen to be devoting attention,
and any others which would appear hkely to be of special tactical
value to him, The position of any trenches, obstacles, &c., that
can be Jocated shiould be carefully noted.

iv. Lines which afford the attack most cover during their advance
and which offer facilities for covering fire, both from guns and
rifles, where 1t is exposed to hostile view and fire.
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v Tactical pomnts on the abave hines of adiance and elsewhere,
the possession of which will favour the development of superionty
of fire over portions of the enemy's position

vi. The manner in which the flanks are secured, whether they
rest on natural obstacles or whether there are any indications of
supporting troops and works echelonned to the rear

75. Defensire reconnaissance,

When it 1s ntended to occupy a defensive position, with a view
to subsequent offensive action, the chuef points to be noted are -—

i, The extent of the position, the localities of special tactical
importance 1 1t and the means of securing the flanks.

i1, The minimum force necessary to oceupy the position

iti The poswions fo1 the artillery and for the infantry firing
lines These should be considered together, so that the best use
of the ground may he made

1v The best hine or lines for the counter attack.

v, The most favourable lines for the enemy to attack on, and
positions from whieh s artillery can best support such attacks.

vi. Any tactical localities, the possession of which might enable
the enemy to develop supenority of fire against some part of the
position.

vii. Any advanced position, the occupation of which might have
the effect of musleading the enemy and foreing him to 2 premature
deployment.

6. Notes on the way to fimsh up sketches will be found in
Appendix IIT

CHAPTER XTII.
! Ere axp Mesory SKEICHING
W,\A\)though at s improbable that an officer unprovided with

an officer in command of an outpost company, he would probably
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have to furnish to s supenor officer a sketch of the ground on
which his troops were disposed Moreover, a plan-sketch is a
useful addition to any written report

Without any instrument whatever, 1t is possible to execute, with
fair accuracy, & plan-sketch which from a mulitary pomnt of view
may prove of considerable value The making of such a sketch is
much facilitated by the mastenng of the principles of sketching
described in Chapter X

Tho sketcher requires a pocket book, such as Army Book 153, or
a flat board, and ruler

Board.—A piece of board of size, a smooth: d
book, the 1id or a uscuit tin, or any sinmlar article to swhich a sheet
of paper can be attached (To keep the paper stretched over the
board, or other article, perhaps the simplest way 1s to secura it with
two fneces of string, tied tightly round paper and board at either
en

Ruler.—A slip of wood, or stout cardboard, with a straight edge.

Not being provided with a protractor or o scaled ruler, the
sketcher must construct a seale to which to draw hus sketch  The
scale to be adopted for any sketch depends on the areas of the
country 1o be sketched, and on the size of the sheet of paper avail-
oble SRERHCE bty A
the ser
pocket
betng
most officers’ pochet books squares of a certain size are ruled on the

ages; e g, Army Dooks 152 and 153, the squares are  uch.
}’f_ therefore, a book of tlus kind is available, a ready-made scale is
at liand, otherwise a scale must be thoughit out.

R Thie shetcher should ¢ ' et e
scalo should bo drawn ap th » bntsn = ~f 41 oF nat ~F At mnnae
Il at somo future time a fo * .

hind, divided accurately ir ) e -
yards to the inch can bo

worked out.

T WS
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It is useful to remember that the hines on a sheet of ruled fools-
cap are as nearly ag possiblo one-third of an inch apart.  So a strip
of such paper, cut lengthnays, makes a handy scale, the intervals
betneen the lines beng approvimately equal to 100 vards on the
G-nch seale, 150 yards on the 4-inch, 200 on the Sanch, 300 on the
2-meh, and GOO on the Iinch  Another useful measurement to
know is that the diameter of a halfpenny equals one inch

78. Tho sketch is executed by first arbitranly fixing on the paper
2 potnt to represent the position of the sheteher.

Then, proting his ruler on the pomnt thus fixed on the sketch, he
aligns the ruler on distant points, and draws rays on lus sketch n
their direction,

It 1s necessary for the shetcher to get bis cye well down along
the alignment of the ruler so that the direction of the ray may be
obtained as accurately as possible

The detal required on the shetch 1s filled 1n before the sketcher
moves from his position. Having completed this, he marches 1n
thoe direction of a pomt whose direcuan 13 fixed by aray on the

in around his new station,

79. It will often happen on service that reconnaissances have to

be made under conditions which make any sketching oa the ground
ible In such a memory shetch ‘:\'lll often
Whe N

furmich o neafnl nammlamant tn n ranart o mmreihl

“ In observing grourd with s’ view to making a sketch of 1t
. subsequently from memory, 1t 18 1mportant to distingwish between
the essentials for the_purpose of the reconnaissance and detals of
runor importance. No atteropt should be made to burden the

memory with the latter.
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PLANE-TABLE, TORTABLE, MARK II, 18 INCIES SQUARE
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PART II

CHAPTER XIV,

Prane-TABLE SKETCHING.
The plane table.

Nore.—The use of the plane-Ltable at the military eolleges 18 authorized
for the purpose of teaching cadets the elementary principles of
the construction of a shetch

80, The plane-table 1s merely a portable table. The table or
board can be carried separately frotn the stand, and when fixed
toit can be turned round to “set” the sketch without moving
the legs. The stand 1s usually a folding tnipod, and, for greater
compactness, is sometimes collipsible  The adjuncts to the plane-
table are the sight-rule and the trough compass, the plane-table
should also be provided with a waterproof cover.

81. The sight-rule should beabout 2slong as the shortest side of
the table, and the fittings should be of gunmetal or brass, not 1ron
orsteel A common de®--+ 7'+ Y - oot
year vane 18 too small,
of the tops of the vanes .
the vanes are upright, to enable rays to be taken on steep slopes.
1t is convenient for the sight-rule to be graduated with useful scales,
for instance, 2 inches to 1 mile, o3 in the Bervice pattern

00 Mhadmnnnhocnmnggeahantd cns aaeabios TGt 2oty

prismatic compass can be used Tastead.
83, Mounting a plane-tablo.—With sn ordinary plane-table

which lias a plain board, ptn the paper on to the board with drawing-
pins.  All arrangements of clips should be avoided.

E2
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84, The plane-table is the most accurate jnstrument employed
in making mibtary maps and sketches and it is important that
the student should master the methods described The following
are general mozims which should always be observed —

i See that the leg-screws and clamping-screws are taut before
beginning work

11 Spread the legs of the table widely, especially with collapsible
patterns (smce the steadiness of the table largely depends on the
spread of the Jegs) In soft soM thelegs should be well pressed into
the ground. The board should be horizontal

in A‘l\fays keep the pe{ml s‘har}l). ‘the!e should h‘e‘no error iﬂ

dots surrounded by a circle.

iv When it 1s required to draw 2 ray from a point, put the pencil
upright on the table with the edge of the base just touching the
pomt, end lay the smght-vane against the pencil. Instead of
a pencil, some expert plane-tablers use the finger; but pins would
not be used by a plape-tabler

v. When drawing a ray from z pomt on the sketch, set the point
of the penail into the pomt first, 80 as to get the correct angle at
which the pencil should be held when drawing 1t along the sight-
vane Without this precaution large errors ereep 1

v1, Whenever the plane-table has to be set up or, oriented by a

which to lay the sight-vane

vit When drawinga ray to a distant object, mark ita approximate
position, as estimated, by a small circle on the ray. Write the
nzme of the object along the ray.

viit. In making an mtersection with a second or third ray, itis not
necessary to draw the whole ray. About s 4 inch of 1t across the
point of intersection will suffice -

ix Never set the plane-table by the compass if you can set it by
an abgmment on some distant point or points already fixed
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85, The steps to be taken in making a plane-table sketch are as
follows :—

i Select a Pase Line.—This should be on level ground Tt
should occupy a fairly central position, though this is of no great
impaitance

Both ends of the base should be visible from well-marked natural
ponts in the area to be surveyed, and from each other.

The length of the base would usually be from & mile to 1 mile,
but the longer the better. A good rule 1s that the base sbould be
about € mches lang on the paper, but this 1s longer than can
usually be obtamed. If possible mark the ends of the base; o, if
this cannot be done, measure between existing pownts or objects;
or else measure 1 the same line as two existing objects A buse is
usually selected on hugh ground because s ends then afford goord
points of cbservation  In some districts, bowever, where the higher
ground is much wooded, and gaps are short, 1t 18 often better to
select a base in an open valley. From this the prominent features
of tbe hills on each mde can be more ensily fixed, and, when fixed,
can be used as stations to fix detai) in the valley,

ii Measare the Base.—Thns must be done by cateful pacing,
t}m pecuracy of the tr \! depending on the correctness of
the base.

i Fix Points by Intersection.—The most suitable position
for the base on the board must be carefully considered before com-
mencing work ; the amount of country to be surveyed, and the
position of the prominent points required for resection, being taken
1nto consideration.

Set up the plane-talle at one end of the base, and draw rays to
the other end of the base and to prominent obtects within the
area to be surveyed, or not far outaide.

Place the compass in its box ¢ L *
the compass until the needle poir .
then draw a line on the table at
north end  Romove the compass . "

subscquently in the course of the work nt intérseeted stations. Go
to the otlier end of the base; place the sight-vane slong the pencil
line rcyrﬁ«:ming the base: set the plane-talie by moving \lxeﬁnnl
until the sight-vane is aligoed on the first end of the base; then
draw mays to the rame preminent objects used before, thus fiving
therr position by intersection,
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It may sometimes happen that one end, A, of a base AB, has to
Le selected because there 13 a prominent object there, but that a
better station, C, is close at hand to take rays from. C has,
however, no object to define1t, ¢ g, 1t may Le 1 an open field Tt
may be used to observe from by fixing its position from A, The
board 1s set at A on B, a ray is drawn to a big stone or stick put
aL C, and the distanee AC' 15 measured carefully and plotted. The
object at A can be used for resection purposes.

Next go to one of the points intersected which makes a well-
conditioned triangle with the base, test its position by setting up by
one end of the base and by an alignment on the other, and then
draw rays to all the other mtersected ponts which are visble and
to any new pomts which may be hkely to be useful  Except i the
wmnmediate nerghbourhood of the hase, 1t 1s desirable that each
intersected pomt should be fixed by tlree rays, particular care
being taken to ensure the greatest possible accuracy 1n fixing points
wlnch may afterwards be used for resection

Tt 13 by no means necessary to cover the whole of the sketch
with mtersected puints, but 1t is important that the positions and
levels of ruling-points should be fixed, others bemg shetched in by
eye to save time

It often happens that on_proceeding to an intersected pomt, X
(eg, church spne) the table cannot be set up over it, or the
ground just there may afford no view of pomts you want to fix.
The table should then be set up near it, and on a line betieen it
and some other fixed pomt  Pace along this line the short distance
you are from X, plot 1t to mark the pownt over which your table
now is, and work from 1t as a station

iv. Fill in the Detail; mainly by Resection.—Resection
from three known points, sounds a fornudable process, but m reahty
it is very smple It 1s the principal means by which the bulk of
the deta], which cannot be eye-sketched from intersected ruhng-
points, should be fixed

The method is as follows —

Set up ‘the plane-table at any point from which three previously
fixed p\s'\':ts can be seen. Oment the table by the trough-
compass, ind from the three fixed pomts draw back-rmys  If thesc

© Tays fss through a point, this point is the required position.

\
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1If they do not pass through a pont, the rays will form a small
triangle called the * trianFIe of error.” The true position is now
to be determuned by the following rules —

LI - .. weoe r e e e vioa

IL, In the latter case the position will be such that it is either to
the left of all the rays wlen facing the fixed points, or to the
night of them all Of the six sectors formed by the rays,-
there a1e only two in which this condition can be fulfilled.

Finally the exact position 13 determined by the condition
that its distonces from the rays must be proportional to the
length of the ravs, 1e, the position on the sketch must
be nearest to that sude of the tmangle formed by the
shortest ray, and furthest from that formed by the longest
ray.

L.

=

Fra. 19

In Fig. 19, for instance —

By condition 1 the point must be outside the triangle of error.
" " I w m o insector § or in sector 3.
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By conditian I1T the pomt must be in sector G,% since the distances
from it to the rys must be proportional to the lengths of the
rays, and by esttmation 1t will be where shown,

Haring thus determined the posttion, place the sight-rule along
the line joroung 1t and the most distant of the points used; set
the sight-rule on the point by revolving the plane-table ; clamp and
test on the other two puints  If there is ti] am am-- 77777
should, however, ha vt - .

‘The best positi
pots, of which 1 s wistant  Aceuraey of
TOUMAS e sear, acceraey of setting is

Generally fix from near

<. w aae fixings by thrs method
www iapiuly and accurately. It 1s the essential foundation of all
rapid plane-table sketching The plane tabler s open country
need not pace or measare a yard after he has fixed Ius base In
addition to the speed which results from a free use of resection
there 15 also & gan am acenraey, since there 1s mo pilmg up of
errors, and each fixing 1s dependent only on the mam intersected or
ather well-fixed pownts.
When there are a number of pomts, any three of whick may be
used for resection purposes, recollect in choosing the point to be used
at—

(1) When the three points chosen, and the observer’s position
Lies on or near the crrcumference of o etrcle, the accurate
determination of the observer's posttion 1s not possible by
this method

(2) The three points chosen should be such that the rays from
thern do nat intersect at acute angles, and thereby make a
badly shaped tnangle of error.

(2) Choose ponts which are most accurately fixed on the gketeh

a s

{eg., those of the base or directle fived f~—
Beprnmare ~v- ¢ 7

ber .

wh wse uul Luemsetves

bee.. ueutately nixed on thesketch The method, however,

* To make thisclear, take s point anywhere in sector 3. 1t will be seen
that it Les nearer ta at least one of the lang rays than to the shortest ray, avd
conditfon 1T world not be fulfilled. .
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is an absolutely exact and accurate one, It will have be;.;n
somte b3 Lo O e
does
N that
this should be remembered.
Two useful methods, which can often be adopted with good
results, should be noted —

(1) If the sketcher can place humself anywhere on a line
prolonged through two points previously fixed, he can set
his beard by them and fix his position on this line by
resecting from any thud fixed pomt which gives a good
angle of intersection

(2) If on setung up at any pownt C 1t 13 noticed that a ray to
some other useful pont D bas been ou'xltted when 3t a

. x a A s

Intersection of these Tays is the position of DY

v Resection from Two Points.—It will sometimes happen
that only two fixed points or stations are visible; in this case
the plane-table must be oriented by the compass, and rays
must be drawn back from the two fixed stations intersecting 1n
a point which must be taken as the required position. It is clear
that such a fixing depends enuirely on the compass, and may,
therefore, bo very inaceurate. In ‘parts of South Africa such a
fixing would, on account of local magnet:e attraction, be entirely
worthless, and it is obwious that as 2 general rule compass fixings

. et .
drawn in; o i of and should
be used ; the aniount of estimation permissible will depend on the
scale. Thus, on scales of 2 inches to 1 mile nnd smaller scales it

T RS Btk a

+

When time presses, minuto accuracy must be sacrificed.
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w Traverse Detail which cannot be fixed by Resection.
—It will sometintes happen cven in open country that there are
parts of the work, such as valleys and woods, In which plane-
table fixings cannot be made, m tlus case 1t is necessary to have
recourse to plane-table tiaversing  Pline-table trasersmg hos to
be much used n flat country unprovided with promunent land-
marks, and was wsed in the mapping carried out durmg the
operations tn China in 1501

The method 1s as follows —Set up the plane-table at some
known point and orient it by some other known pamnt that can be
seen, the further away the better Then proceed as directed mn
Clapter X, fiung the direction with the sight rule, and pacing
the distance

Traversing does not give accurate results, and should only be
used where una aidable

Q2 Tha alnen sea tha nathadenf none tha wlnatqble to fix the

s sketched 1n

\ere sufficient

Experience

Wil teach the sKetcher tow to selecd te vruer 1 wiren he will vist

ruling points, so as to end at one which affords a good view for
sketclung 1o by eye the remander of each section

Begmuers usuvally make the ervor of utithzing instruments too

much 1n field sketching, and of fixing far more ponts of detarl than

13 compatible with rapidity of work It 1s, therefore, important to

remember that when rubing ponts are fixed correctly, small dis-

N N 4 * T om Ay sen o f e s i “—“1red sath

nation is

student

CHAPTER XV.
Pavorays Daawmve.

87. A useful brauch of field sketching is the representation of
2 landscape in a conventional form, or the art of representing the
country in elevation 1nstead of in plan. Such shetches, which are
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called punoramas, are useful to illustrate & report, and may add.
considerably to its value and clearness A panorama s often an
imaluable adjunct to a report npon an artillery position, and may

e of assistance when fiing at moving objects trom under cover,
for switches, and m mght firng (see Field Artillery Training).

Tt may be premised that, from a nulitary point of view, 1t 1 not
Decessary to be an artist to produce o useful panorama. Indeed, it
is better almost that the arhstic sense should be absent, and that
e W B " 1d be looked at with a eold,

sketeher would note rather
ry purposes than 1t beauties
of colouring or the artistic effects of ight and shade, .

The beginner often feels much discouraged becanse his first
altempts are ro unbhe what he wishes to draw, but with patience
ond practice and a close attention to the lunts m tlus chapter, e
will find that m time Le will be able to produce uscful work  Let
it be understood that however rough the pieture may be, 1t wil}
still be useful 1f mtelligently drawn. Another difficulty is thag of
drawing the trees, houses, ¢, as they are seen i the landscape,
Absolute accuracy m the detmls of their appearance 13 not esseatial.
So long as the sketcher can futhfully produce the outhine of the
important military points of the panorann, the other details can be
drawn in a conventional mamner It is better to stick to bare
—~ad R o e T B ept such as ig

Unnecessary
. racts from s
clearness .

Let the beginner lenrn by degrees, drawing small and easy
subjects to commence with, Liefore trying anything too ambitioys
Let'lum copy other drawings, and thus gun confidence in his own
Powers  Plate 17 shows some examples of wmethods of dr.uving
objects 1n nature 1n a conventional manner.

88, The sketcher should study the ground very carefully before
commeneing to draw it. ile should make a free use of the Beld
glisses ar telescope to assist in resolving details which "{‘P“»‘l’ o
fused and 1n defining acardents of ground that are not clear 15 the
faked eye.  The more carefully the country is studied Leforchang.
the easicr will it be to drawit. In commenang to draw a l‘ﬂnnn:;:_'
the first thing 10 do 18 to chooe a suitable point of view from whih
to sketch 1t This depends on two things:—(a) The ex
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country to be included in the panorama, and (B) a position from
which o good view can be obtained. In a measure, these two

d are closely iated. The wider the extent of the
panorama, the further off must be the position from which it is
drawn, It will be understood that the wider the vigual angle, the
more inconvenient 1t is to draw all that 1t includes, and 1t may
thus be necessary to mahe a panorama of the cquntry in two or
more sections and to join them together afterwards

Having chosen the point of view, the next task 1s to draw the
picture  Here the beginner 1s confronted with a series of
dafficulties, some of which are —

1 How to begin,

n How to keep the dimensions 1n the picture proportionate
to the appaient dimensions n nature

in To overcome the difficulties of perspective, and to get the
receding effect of distant objects.

iv What t0 include 1n the drawing and what to leave out.

To take these ponts 1n detail—

1 Furst select the position from which the sketch 1s to be made.
This should be some point where the sketcher can a1t down com-
fortably with a good view of the ground on which he swishes to
report  The position should be as central as 15 convenient The
beginner should use squared paper, such as that 1n Army Book 163
TUnti} e has acquired some skill 1n the use of a_pencil he should
use two, one hard for drawing 1o the distance, the other medium
for the middle distance and foreground A ruler aboat a foot long
with a piece of string about one foot long tied round its centre, will

e o in ing and angles.

1i. The next step 1s to settle the length of the panorama This
depends on the extent of ground to be reported cn, but if this 18
large 1t is not necessary or advisable to attempt to include the whole
in one panorama  As much as is convenient may be drawn from
one point of view, and the remainder of the ground be shown
in a second panorama, viewed from elsewhbere, normally about
one foot, ie, shout the length of a doulle sheet of Army Book
153 when opened at the centre, may be taken as a convenient

mit

Hold the ruler horizontally at such a distance from the eye that
one end coincides with the left of the distance or skyhne of the
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country to be sketched, and the position of the thumh an tho ruler
with the right Now, without altering tho position of the rnh‘vr,
f A LU, o op 1

L1014 18 LupolLALL 88 OLLELWIEE LG FESUIS WHL Vity,

Mark off on the paper the horizontal lunats thus measured on (hn
ruler, and then measure the vertical lunits in n ghuilar anner Dy
holding the ruler vertically  Theso vertieal Jimitn khonld ho minrked
on both ends of the paper

Now consider the shyline carefully and seloct smng prominent
point on it as nearly as possible directly opposite o your position,
The hill with the flagstaff on 1t in Plate 8 is such n potnt,  Fix
the gcsihon of this point by mensuring 1ty distanco from the nilpn
of the paper and its height fram the bottom of tho paper.  Frun
this point measure off the distances to otlier prominent pointw, rirehi
as the two fir woods on the skyline (Ulate 18), measure enre fully
their relative heights, with reference to the bottom of thy puper,
and mark their posittons on the sketels,

Text consider the middis distance and the ground mpeny ¥,
Select, if possible, some tall objects wlich cut the ground 1 fim
sketched vertically, such as the two rmlway signaln, the sdu of
house and the outer trees of tho fir wood in the el furagrngd,
Measure the distances with the ruler as before, and mark the yre.
tions of these objects on the paper with honzontal lines, {1 )
auitable tali objects are avalable any promient objectn will A,

In thig way the positions of o number of ruling points are fiy,4f
and a framework is made in much the same way as whey by u,
triangulation ‘

. Tl
. T ' oy,

! *reng "y
purposes.

Firet of oll, 08 regards the size of the objects. Tt will 1,4, 1
in Jooking at the landscape that, as objects are placed fusei,, " p
they appear smaller. ‘Lherefore, make them ¢o in dr. y
panorama.

Urtiusad s wnavuisy sguet usvacsuy |

B ey

(LN
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The further off the details 1n the country are, the thinner must
be the lines with which they are drawn hus—

In drawing the nearest part of the picture, use 2 medium peneil
with thick strohes

Fic 20

A simple Example of Perspective
{ The vanishingpownt A to be speclally nofea)

The middle distance, which lies between the foreground and the
background, should be depicted in strokes of medium thickness,
or with an ordinary pressure

Lastly, the background, or far distance, should be drawn in fine
strokes with a bard pencil, or with one used with 2 very hght hand.

In\other words, the nearer an object is, the thicker and heavier
the sfrakes with which it is drawn, and the further off it 13 situated,
the thynner and hghter must be the stiokes.
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1. What 16 include and whnt to leave ont of o PANCrAM3. 18 &
atter of judgment, but the following points are of importance —
A details thay fave any bearing on the nuiitary stuaton should
be carefutly drawen, For example, 10 makmg 1 panorama of an
£nemy’s position, hedges, fences, &¢, that wanhd he heid by bun,
or thoy would assist an attack, should he put 1 carefully  Obstacles
Such a9 riyers, marshes, and sa on, are of importance. Chureh
towers and teeples, factory clamnevs, outstanding and easil
ofnized trees, such as poolws bewe lndmarks are useful,

. the ground
mportance,
not all the

: en  When
to yent Villages 1t iy not mecessary to put 1 every house, hut
o Tepresent generally the shape and extent of the wilage,
whileearefy drawing the outhne of any special featare tlat
ie’.‘"’“ % o landmark, such as the church or a big house or
wilding,

There s always a tendency to evnggerate the beights of halls,
.ﬂ’ns must be avoided, ag 1t L?;ads to x‘;lii::representaucn There is
é,‘ 02 "E“dF‘ECY 1o cxaggerate the size ol houses, &, 1 the
mi;“;:z- This has the resuls of making these appear nearer than

Iy 8. Having considared the above difficalues, the sketch can now

we‘tﬁn mmenced  First draw in the outhne of the skyhue lightly
j'hthe 2id of the poiats alrenrly fixed. Then drawn as accurately

tecSSible the otler primipa) cbjects, the position of which has

nﬂon matked. Nosw the picture will be divided 1nto sections by
crepieets Tn finishing the picture, each of thess sections shoulkd

¥ 1hkm\ 1 detarl and all that there 15 to be seen in 1t of multary
218 should be dravwn m, and thus the picture is completed, section
¥ stetion,

w';‘}e p'e“".’i““y work of & Jandscape sketch should be drawn
@ very light hand, and the smoother the paper the hetter.
h, 2 fuisliing the drawing, it is best to _cotamence with
me bﬂckgm\md. and work, gradually thickening the strokes,
\ls“e:‘i“ds the front, where the thickest and blackest strokes ars

in [rl i of grent assistance to clearness to show water, roads, &¢.,
%entional colours by wmeans of chalks, .
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The last thing to do is to nsert the information, viz, the
pomnt, relerring to s map if there is one, from which the
shetch 15 dmwn, and the dircction 1 which the centre of
the picture is situated, the names of places and the ranges to
them, &c

The date and state of the weather should be included, a
panoramic sketch 13 much affected by atmosplieric conditions

For these and other details, see Plite 13 Plate 19 shows a sketch
prepared on squared paper for use 1n an artillery position , Plate 101
being the corresponding range-taker’s card

Plate 20 shows a sketch actually executed during the Chitral
Expediuon, 1895 Tlus, although a very useful sketch, omits some
pomnts which 1t would have been desitzble to insert, eg, the
compass direction

Plate 21 shows a sketch executed by one of the British officers
attached to the Jap: Army 1n Manch to 1l Ins
report on the Battle of Liao Yang

The shetches represented 1 these Plates show in some casss
more shading, &c, than 18 either generally necessary or possible
under service conditions, the process of printing baving considerably
elaborated the orignals

90. Finally, the telescopic sketch, as 1t might be called, may be
considered Thisisasketch which 1s made by the help of a telescope
or good field glasses, of a distant piece of country, of which the
detals cannot be clearly seen by the naked eye At first this way
seem difficult, but practice will soon overcome it  First the
subject should be looked at carefully with the naked eye, and an
outline enlargement of it should be made on .t‘herp‘aper‘ Then

telescope the sketcher can look at once on the paper and draw in
what he sees
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CHAPTER XVI

‘Erenexntary InstrocTioN IN BlRCRING BY THE StaBs.

91, Noght marching under the best conditions is an operation
demanding the greatest care and practice on the part of the guide
‘The method of might marching by means of the Service Prismatic
Compass has been desenibed i Chapter VII

The most favourable conditions for a night march are a clear
starlight night and no moon.

The guide first ascertans the magnetic bearing on which ke
intends to march dunng the night

He next selects a star, which kas the required bearing, The
methods that can be employed 1n the selection of the star are as
follows :—

The black direction mark 6n the glass face of the service compass
is turned till it conesdes with the requured bearing shown on the
external nag.  When the black arrow head is_made to correspond
with black direction mark, the line between the luminous patches
on the hd indicates the line of advance.

take o Tresh observation.

92, The most convenient stars to select for marching on are those
which happen at the time to_have an altitude of from 15° to 30°;
stars below 15° may become lost in haze, whilst for those above 30°
the head has to be mconveniently raised  Speaking broadly, a star
at these altitudes will rarely move more than 5° in azimuth
(ie, toa flank) 1n 20 minutes. Hence if at the end of every 15 or
20 minutes the observer halts and takes a freshi bearing, he can
count on kecping dircetion correctly.

Although it is of assistance to an observer to know the stars, it
i4 not neceseary thnt he shonld doso.  Anyone cao, with care, march
on a compass bearing, with the stars as points to direct him, with
satisfactory results, although he may Le totally ignorant of the

T 25 F
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names of the stars or cven of the constellations.  The great point
is to be suro that the compasa bearing is correctly taken and pro-
longed, and that the star selected is adbered to unt!l a change is
required.

Arpevpix T

FOREIGN MEASURES

Metrie System—
Used in

Avmrtoe Pacerlidl o Acembms e s Dale o Blalees Doatt

land, Turkey, Umted States (pamn‘lly), Venezuela

MEASCRES OF LENGTH

_ ! Inches. Yards
Millimetre . 039 oot
Centimetre . 301 o1l
Decimetre . . | 34937 109
etre .. ; . 3937 1 09
Kilometre 30370 79 1093 633

BQUARE MEASUEES

— 84, yards l Acres,
i
Centiare (square metre) - 1 196 -
Are (100 square metres; “ 119 603 025
Hectare . .. . .. 11960 333 2471
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OTHER FOREIGN MEASULES.

952 o00 6 = Uie san.
. erst (500 Sajen) - 1
Russia 8q Verst = ot uq. ‘mile.
Desyatina . = 2°7 acre:
Deamark Mul (2,400 Rode) s
{ Farsakh = 387 miles(sbout).
Peraia )Zar (w Gereho) — 30 %5m.
adam. =1 f%oat.
P Pk Z o83
Egypt -4 Rassaba . = 11 6 fees,
Feddan . = 1 0t acres
Te'an = Ll
Chith (10 To'am) Zaslin
Cuiva Chang (10 Ci'th) . Z i
I ; © 2§ mile (about),
Ru (36 Cho) = 2 44 miles
Cho (40 Ken) Z 1o ayds
Ken (6 Shak) = 1088 yds.
Japan Shaku . = 11 933ns
Square 11 = 5953 87 mles
N ebo . . . Z 2 15 ncres
Tetbo . Z3936q ydu
(Ungal . = -73in,
Hath . . . - = 181m.
Indin Gaz ; Z1yd,
Kos . = 2,000 yds.
Bigah = 1,600 &q. yds.
United States . Same measures nsed 18 1 England.
Arrexpix IT,

THE ANEROID BAROMETER.

Aneroid Barometers.—For military work o 2}-inch barometer
reading to 6,000 feet is o useful pattern.
In settled weather tha anercid horometer is often useful in
shetching, espeenally on' small scales where the contour intervals
F2



arelarge. TFor instance, 1n sketching ona seale of 1 inch to 1 mile,
where the intervals will be 50 feet, or on the L-inch seale with
1ntervals of 100 feet, the aneroid will be found most useful, The
aneroid should not be used 1n unsettled weather when the atmo-
spheric pressure 1s varying

An aneroid used for field sketching should be provided with
a movable scrle of heights 1n feet  If starting from a pont of
which the height is known, the scale should be set to that height
belore beginming work, or else a plausible height should be
assumed , the reading should also be taken on returming  If there
is a difference, the intermediate altitudes should be corrected
proportion to the tume wiich has elapsed.

An averoid should always he read 1n the same position, etther
always held vertically on a level with the eye, or alwavs horizontally,
the latter is better  Severe tapping 15 not good for an aneroid
barometer

In changeable weather barometers are, of course, qmite unrehable,

Diurnal variation of the barometer. Thus variation, which 1s
[EER T ey - 3 ymeof year  On account
EE : " to arrange for checks on
" " L sible, however, in field

Arppnoix I,

FINISHING UP SKETCHES FOR TACTICAL SCHEMES.

1. Sketches should be fimshed vp with clearness and decision
*Can I read this 1n a poor hight?”
** Can the eye rapidly pick up any special information likely to
- \be wanted 2™
“Is Ipformation given so definitely that a draughtsman could
trace 1t without hesitation as to what 1s mtended ? "—are
types of useful reflection ¢
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2. Written information takes the form of :—
(a) Reports,
(b) Marginal notes
Instructions for wnting reports have been given in Chapter XII,

Short statements about particular features of the ground are
better given in margins with a reference number, thus —(3) on the
feature in question and 1n the margin opposite 1t. They must not
obscure the shetch

3 In making a statement, distingwish between facts known to
yourself and alleged facts based on information recetved, eg, a
marginal note about o river * Fordable for 1nfantry at (7),” would
Le wiong 1f not ascertamed personally, and should be * Farmer
Schmdt of (1) states fordable at (7)™

4. Tt 18 ;oportant that pornts on the sketch, such as cross roads
and underfeatures, farms, &c, of tactical 1mportance, should have a
designation on the sketch, It may be necessary to refer to them
in reports, orders, & If such have no ascertainable name, or if
there is doubt about 1t, a good expedient is to supply them with a
letter, thus —(A).

o er o . oom r o
aif
1

or
tno Thil Barns 2} miles apart on the Ordoance Survey l-inch map
of Wortlung

6 The heading, printing, notes, and heights should be en-
tered 8o that they can be read easily when the sketeh is held
s0 that the ground can be examired when looking towards the
enemy,

Enlargenients will usually be made with the N. at the top, and
the direction of printing, dc., may have to be adjusted to the nes
direction required

7. All shetches should contamn —
(@) A ssal about 6 melns long A statement as to the V.1
used.
{) A North Point lettered *Magnetic.” If the variation of
1he compase is hnown, plot the true North Point also.



{¢) Clear signature of sketcher, with date.
(d) State of the weather.

(¢) Heading stating the general purpose of the sketch. To
obviate wrongful deductions heing made by anyone using
@ copy for angther purpose.

Arpenpix IV.

MUTUAL VISIBILITY OF POINTS.

Two quick methods of determining whether any point Bis visible
from any other pomnt A are giien below —
B LR ML S U

G ety I

Suppose there be
suppose the height
off on the plan the
suppose AD == 1,200 ,

Slope AD = a drop of 40 feet mn 1,200 yards

=0 1
T1200x3T
Slope AB == a drop of 100 feet in 2,700 yards

00 _1
=3700x 3 8L

That is, ths slope AR is steeper than AD; therefore, the point D
will obatruct t!xe lme of might AB,
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Suppose D has been found to be below the line of sight AB, but
bat there were several others pants E, F, &c, which mught obstruct

he line of mght, each could betested in turn. In tlis casertmight
e quicker to proceed by the second method.
Tlus latter 18 best shown by an example .—

Fig. 22

The abovo plan represents a portion of a map contoured at 20°
vertical 1nterval.  The line AB represents the hoe of sight: divide
AD imto 2 fmmlzcr of equal arts corresponding to the number of

o plouad iy ave,
Butat e, where the 210 feet contour crosses the line of sight,
the height of the latter is 237 feet (about), hence the grousd is
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higher than the line of sight at and close to this point. Now, as
this hine of sight 1 sn even slope from A to B, therefore the
oot N ¢ ™ vyisble.

.
is unnecessary

Fio. 23.

In the example given, A nnd‘B have each been assumed to be on
- R AL s e

—n naemluand amel Ty

;;éor;iumg to the V.I of the map contours), and then to compare
the heights of the vanous points on the line of sight with those on

the ground.
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Areexpix V

NOTES ON THE MAPS ISSUED BY THE GEOGRAPHICAL
SECTION OF THE GENERAL STAFF FOR THE USE
OF THE BRITISH EXPEDITIONARY FORCE ON THE
CONTINENT.

‘The principal maps 1ssued to the Expeditionary Force on the
Continent axe as follows :—

(1) Large scale or tactical maps —
France —wdoy, or about 12 mules to 1 inch.
Belgium — gk, or 1°58 miles to 1 inch.
Germany.— yoyyyy, or 1°58 mules to 1 inch.

@) A map on the yytyyy soale or 4 miles to 1 inch of all three
Countries

In addition to these maps there is a2 general map, commonly

0wWn 23 the strategical map, of Belgium and north-ezst France,
but this 1 only 15sued to the Emﬂs of Corps and Divisions. Maps
on large: scales are also issued, as required, of special areas

A description will now be given of the principal maps

(3) svdus map of France (Plate 11). This map has been repro-
duced from the ariginal Frex(zch mnp.) The origpal is in black only,
but on certain sheets (number 2 to 24 on the Index, Plute 25}
contours at 20 metres interval have been added. These contours
must only be considered as approximately correct. The shape of
the ground js, however, well shown by hachures, which vary n
strength according to the height and steepness of the ground.

It i3 ymportant to appremate the signif of the hach
The clearness of the map has necessarily suffered in tle photo-
graphic reproduction of the original engraved map, and the general
appearance of a sheet will sometimes appear confused When a
map is nctual.ly in use, however, the general appearance is not the
important point. The few square miles of country whichareactually
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being traversed, or on which the op 1 ffeati he individual
using the map are bemng cariled on, are all that matter. A careful
examination of the map will usually reveal the nature of that
country, and in all cases it 18 fully worth while to make such an
examination,

The conventional signs and transhtions of the French terms used
on the map are given 1n the reference at the foot of each map.
They should be carefully studied Tlis map is not divided into
squares with reference numbers and letters 1n the margin

4) rodiosy map of Belgwum  This map bas been prepared by
the Geographical Section of the Geperal Staf. Details and names
a1e black, water blue, contours brown, woods green, and the man
10ads are coloured red  The shape of the ground 1s well shoswn by
the contours, whick aie at 10 metre intervals, or about 33 feet
Numerous Leights are also given 1n red, and 1t 1s important to
remember that these heights are also 1 metres The class of the
roads 1 wndicated by colour, and 1o most cases the information
given 1s reliable  The condition of roads, however, varies from time
to time The state of the road depends on the weather, and the
classification of the roads must not be taken for more than it is
worth. It represents the best information available at the ime the
1map was prepared

Ope special feature of this map 1s that 1t gaves the populations of
towns and villages, according to the latest information at the tume
the map was bemng drawn, which may be anything from 5 to 8
years ago Here, agam, u careful study of the reference on each
map 1s well worth while. The map has reference numbers and
letters in the margn, which refer to the sections mto which the map
is divided by the hines of latttude and longitude drawn across it.

(5) The 3355 map of North-west Europe, 1ncluding Belgrom
and ‘parts of France, Holland, and Germany, is in the same gencal
style as the ygoggp wap of Belgum, but the symbols used for
railways are different. The map requires but little explanation
Contours are at 50 metre, or about 164 feet interval, and bheights
are also_given in roetres  The rivers and their names are boldly
depicted, which makes it easy to read the map quekly.

- . 441 ot Sa an flas thas tha gontours ave not

the shape of the

" ' stiveen two rivers,

anw Llten Wele Wi Le VUL ULE UL bwu  wauy chere are none the
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country 1s practically flat, and where there is even one the con
Lesght or value will indicate the extent of the rise

Most of the area covered by these four sheets 1s very thi
inhabited Numerous scattered houses will be obsersed 3
more have of course been omitted, but the endeavour has
througlont to ndcate the general character of the country.

The Ardennes Legin in the East of Sheet 4, and cont
throughout Sheet 5, and these areas have a different charactt
the rest of themap They are thickly covered with forest, and
contours are hete close enough together to show the shape of
ground

The map is divided into 21nch _squares, which can be reft
to by the letters and numbers in the margin  The length of
sides of the square 1s 2 wmches, or almost exactly 8 miles

{6) 330555 map of France Maps of other areas have
Lurnedly prepared by copying the French map on the yadsss
and reducing it to the 3rosop scale A large aren of France
been prepared 1 _this style and also two sheets to the East ol
area cavered by the N W Europe series. These maps require
little explanation, but 1t should be observed that the contourt
;t 40-metre mtervals as on the map from whi_ch they wer 0

tw: T ° - N - -

to pr
any . "1
The sheets of N.W. Europe and of the French series
o - B . " onthes
ex that the

. . ' Furope anc
sheets to the East A new sheet to be called 2*is in prepars
and Lies immediately North of sheet 6.

(7) Maps of Germany are, or will be, available on the =z
and yyplyy scales. A specimen of the German yyalyoy 8 £
in Plate 10, The yxosgp Will resemble the sheets of N.W. Eu
except that the contours will be at 40-metre intervals.

(8) The Stratemenl map of Belgium and N.E France is prey
on the layer system, the shape of the ground being indicate
tints which vary 1n depth aceording to the beight. It i
n 6cale of yyyiryp, or G miles to one inch, and is a very .
general map,
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NOTE

Plates 5,6, 7, 8, and 12, of the 1912 Edition
have not been neluded in this issue.
Plates 22, 23, 24, aud 23 have been added
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