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MILITARY SKETCHING MADE EASY.



EXTRACTS FROM SOME PRESS NOTICES.

"An excellent little manual * * admirably succeeds in its

object."

—

Pioneer.

" An invaluable work * * cannot but prove helpful to
both seniors and juniors * * deserves the widest circulation."—
Oldham Chronicle.

"This useful work, besides conforming in every way to the official

Text-book on the subject aims at being more explicit and
explanatory than this latter on the various points dealt with. In
this the Author has succeeded."

—

Royal Engineers" Journal.

" The chapters on Hill Sketching-, and reading- of Military Maps,
leave nothing to be desired * * capitally got up as to its letter-

press and plates * * will be of the greatest service in carrying
out the annual instruction of Non-commissioned Officers of Infantry
and Cavalry in sketching and reconnaissance."

—

Civil and Military
Gazette.

"After considerable experience, we affirm that we have never
read a book on Military Sketching in which the rules and explana-
tions are so simple and practical."

—

Colburn's United Service
Magazine.

" A more complete treatise on the art of Military Sketching has
never been published * * the book cannot be too highly praised."—Admiralty and Horse Guards" Gazette.

" In conclusion, we are sure that many an officer will feel obliged
to the Author for easing his weary way through the mazes of
this subject."

—

Broad*\Q.rrow and JS'aval and Military Gazette.

"Will be found of service in preparing for examinations."—Journal of the Boy. U.S. Institution.

" Cannot fail to assist * * Students desirous of attaining skill

in this important partNif their profession will regard this

work as the Text-book on Military Sketching."—III. Naval and
Military Magazine.
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PREFACE TO THE FOURTH AND FIFTH
EDITIONS.

It is very gratifying to me to find that after a probation

of more than five years, " Military Sketching Made Easy "

is still a favourite with the Army, and continues in greater

demand than ever.

The great success this little book has from the first

met with, in the face of great competition, is sufficient

proof, if any were wanted, that the real art of teaching,

and of making a study attractive, is to make it easy.

This has always been my first aim throughout my career

as an Instructor, and as an Author.

To this new edition an essay has been appended on the

use of the " Cavalry Sketching Case," written by a relative,

wTho has had great experience " in using it. It originally

appeared in the Journal of the United Service Institution

of India, and will be found thoroughly practical, very

clear, and of great value.

H. D. H,

March, 1891.





PREFACE TO THE SIXTH AND SEVENTH
EDITIONS.

Owing to several changes it has been found necessary to

issue a new edition of "Military Sketching Made Easy/'

It has now been thoroughly revised and brought up to date

with the latest Official Text Books on the subject. A new-

chapter on Military Freehand Drawing has been added,

which, it is hoped, will be found useful by all interested in

the study of Topography.

R. F. PEARSON, Major.





rPKEFACE TO FIKSf EDITION.

My chief object in writing this Book has been to make the theory

and practice of " Military Sketching " easy for those whose duty,

interests, or inclination, may lead them to study the subject. My
experience is that if any study is made easy, the learner's interest

in it is soon aroused, and that once secured, his progress, and a

certain amount of proficiency, are assured. But, if at the outset,

difficulties, and technicalities hard to understand, are encountered,

discouragement, and sometimes even disgust, will result. Then,

as a natural consequence, many men will make up their minds to

learn just as much, or just as little, of the subject, as will get them
through their examinations, or serve their immediate purpose, and
no more, and this being accomplished, they let it drop for good.

Tin's is a pity, but it is nevertheless true ; and though these remarks
apply to all studies, they refer peculiarly to the art of Military

Sketching, because apart from the theory of it, there is the practical

out-door work to be done, and this becomes most laborious, and
must be extremely barren of result, unless the whole subject has

been previously attentively, and intelligently studied. Such study

is, I venture to say, unusual, and simply because it is found difficult,

without assistance, which is not always forthcoming. There are

many excellent books extant on Military Surveying and Sketching,

but I think that with the majority of them, it is too much taken for

granted that those who approach the subject are already either

grounded in its principles, or can count on obtaining the help of an
expert to explain difficult passages. This is a mistake. In the first

place, there are many men in the service, who either have never been
taught the rudiments of Military topography : or, who having

been instructed as Cadets at Sandhurst, or Woolwich, have managed
in the course of a few years, to forget all that they ever learnt,

But, besides this, there is a tendency with officers of every grade,

even if they have been through a course of instruction, to lay aside

*tndy when there are no longer examinations to be passed. Now
1 believe they do this simply because when their knowledge begins



to get a little rusty, and they no longer have instructors to help

them, they cannot find in their library just those practical hints and

examples that they require to keep themselves up to the mark. Or

possibly, the explanations given are a little bit too technical for

them. My idea, therefore, has been to supply this want. In the-

following pages, every explanation has been given in the fewest and

plainest words ; and whenever it was possible, I have given worked-

out examples of almost every kind of question that could arise in

practice. I have carefully avoided all technicalities, and have con-

fined the scope of the work (with one exception—the Pocket

Sextant) strictly to those points with which it may be reasonably

expected a Regimental nicer should be conversant. I hope, not-

withstanding, that even Staff Officers, and others, may find here and

there a useful hint in its pages.

A work of this kind can, of course, be little more than a compila-

tion ; but it will be noted that the arrangement of the subject is new,

and different to any hitherto adopted. I think it will be found a

practical and convenient one. One chapter is devoted to giving

simple and concise definitions of special terms and phrases used in

connection with Military Sketching. I believe a good definition to

be an important step towards getting a clear idea of any matter, so

I hope this chapter will be found useful.

With reference to the use of the Pocket Sextant and Chain, it

may be remarked, that it is only under exceptional circumstances,

that a Regimental Officer would have to work with them. Nor is

an acquaintance with them included in the requirements for Sand-

hurst or promotion examinations. But I have described them, and
their uses, because no book on Military Sketching would be complete

without them, and because their use can be so easily learnt, and
might on many occasions be of the greatest value. Those, however,

who prefer to do so, can omit the chapters describing them, or leave

their study to the last. For the same reasons the Sections on

Vernier Scales may be passed over.

In conclusion it may be noted that the contents of this book are

in thorough conformity with the Authorised Text Book of Military

Topography.

H. D. HUTCHINSON.
Bengal Staff Corp*
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MILITARY SKETCHING MADE EASY,

AND

MILITARY MAPS EXPLAINED.

CHAPTER I.

SCALES.
A Scale is a statement of the proportion between a

map, or plan, and the ground which it represents. This

statement may be made, or shown in various ways :

—

(a). By a statement in words : e.g., it may be
stated on the face of a map that the scale

is 6 inches to a mile.

(6). By a Representative Fraction : e.g., it

may be marked on a plan that its R.F.
jo __j10 10 5 6 0*

(c). By a line divided into several equal parts,

and figured thus:

—

(Fig. 1J
In all military sketches it is usual to give all three ways,

and a scale to be complete should be drawn, and figured,

thus :

—

400 C 100 2 3 * $ 6 ? 8 9 10CO 11 tZ ICOOYd..

»
"

I I i 1 ^ « 1 1 ' ' ' ' -*

Scale of Yards, 4 ^n - t° a Mile R.F. Tsiiro-

(Fig. 2.)
A Representative Fraction is a fraction of which the

numerator bears the same proportion to the denominator,

B



that the map, or any distance on it, bears to the ground
that it represents. Thus, if the R.F. of a map is 6~3^eTT, it

means that 1 inch on the map represents 63360 inches, (i.e.

one mile) of the ground. The numerator of the R.F. must
always be 1 , and this 1 is always taken to mean 1 inch,

therefore the denominator must, of course, be invariably
expressed in inches.

Examples. (1). The scale of a map is 3 inches to a mile

Give its R.F.

p -p ___ 3 inches __ 3 __ 1 • j
"

'

~ :

I mile
=~ 1x1760x3x12 ~~ 21120

(2). You measure the distance between tivo villages, and
find it to be 1500 yards : on a map of the ground they

are shown exactly 4.3 inches apart. What is the R.F.

of the map ?

R F - finches, 43 - 48 = 1
'

* 1500yds. 1500x3x12 54000 12558.1

It is to be noted that if the Representative Fraction is

marked on a sketch, the scale can be understood, and the

sketch can be used, by anyone, even though it be a foreign

one ; whereas without the R.F. it might be useless. For
example, suppose a Russian sketch to fall into your hands
with the subjoined scale given on it showing versts—

Sagehes
900 900 300 200 100 1 2 3 + 5Verstt

1 ... 1 I 1 1 1 1 1

It would be no use to you for calculating distance*, or

marches, unless you happen to know how much a verst is.

But if, in addition to the scale, the R,F. is marked, thus

—

^00 then at once you see that the scale of the sketch

is 2000 yards to an inch, and you can make your calcula-

tions accordinelv.



The size of the scale employed depends upon the work in

hand. If great accuracy of detail is required, the scale

must be a large one. If minutiae need not be attended to,

the scale may be small. For example, for the plan of a

building, the scale might be as much as 4 ft. or 5 ft. to an
inch : for a village or town, it might be from 50 to 200
yards to an inch. For military purposes the following

scales may serve as a guide :

—

For a road or river reconnaissance, 1 to 2 inches to 1

mile (ssjis-fj to sris u)- For a sketch of a district, J to 1

inch to 1 mile (253V10 to q-s^wu)- For an outpost or

defensive position, 2 to 4 inches to 1 mile (^y^s^ to T~5¥Tir)*

For a sketch of a town or village required to be defended,

4 inches to 1 mile and upwards (15^4 3-, etc.).

It may he noted that the usual scales for German military

maps are :
—

For roads and rivers g^oo) which is rather more than

2| in. to a mile. For positions y^wo"* which is rather

more than 5 in. to a mile. For tracts of country qw^-q-, or

TooVozr* less tnan 1 m - to a mile.

General Rules applicable to' all Geometrical Drawing.

(From the Roorkee Manual).

1.—Never draw a single line that is not absolutely

necessary : therefore do not commence operations hastily,

without well considering the proceeding, and while drawing
with a pencil, use one cut to a fine point, and press very
lightly upon it ; the pencil lines need be only just visible,

and by attending to this the paper is kept cleaner, and
the constructions are made more accurately.

2.—When about to draw a right line between two points,

place the ruler as nearly as possible in the same position

with reference to both, and then see whether the line will

b2



pass exactly through both points, before drawing it on the

paper with either pen or pencil.

3.—All lines should be drawn sufficiently long at first, to

avoid the necessity for subsequently producing thjm ; a

long line should never be obtained by producing a short

one, unless some distant point in the prolongation has been

first tound by other means.

4. Whenever it is practicable, lines should be drawn

from a given point and not to it ; and if there are several

points, in one of which two or more lines meet, the lines

should be drawn from that one to the others : thus, radii

of a circle should be drawn from the centre to points in

the circumference.

5. The larger the scale on which any problem, or part

of one, is constructed, the less liable is the result to error.

Hence all angles should be set off, and points determined,

by means of the largest circles which circumstances will

allow to be described.

6.—In determining a point by the intersection of circular

arcs, or straight lines, these should meet at that point at an

angle of not less than 30°.

7.—When one arc, or straight line, intersects another,

as above, the point of intersection only of the second one

with the first need be marked, to avoid unnecessary lines.

8.—Avoid setting off equal lengths on a given straight

line by continual repetition of one such length, but mark

off, on the line, a convenient multiple of the given length

and sub-divide it, i.e., work from the whole to parts, not

from parts to the whole ; this is a great principle in sur-

veying as well as plan drawing, and is especially to be

observed in the construction of scales.

9._In laying off a length along a line with a scale, it is

always well to check, either by reading off the distance

along another part of the same scale or by applying it so

that it shall read backwards. This is a simple check, and a

very useful one, as in plotting a survey it may often prevent

considerable unnecessary labor.

10. In using the Compasses, they should be held at the

top between the forefinger and thumb, with one or more



5

fingers under the hinge to increase or diminish the distance

between the points gradually and without a jerk; in all cases

the steel point should be guided by the finger of the other

hand to the centre of the circle to be drawn, or to the line

or scale to be measured. When several concentric circles

are to be drawn, great care is requisite to avoid enlarging the

centre hole. Persons unaccustomed to the use of compasses
are very apt to turn them over and over in the same direction

when spacing off a number of equal distances for the

divisions of a scale. This necessitates a constant change
of the hold by means of the finger and thumb, which often

causes the point of the compass to be forced into the

paper, or to be jerked off the point fixed all together. To
obviate this, the points of the dividers should be worked
alternately above and below the line along which the

divisions are being set off ; by this means the manipulation
will be much more delicate, and there will be no liability

of the compasses shifting.

To draw a straight line of any exact length required.—
Use the marquois scale marked 50, until the use of diagonal

scales is understood. On this scale will be found divisions

down to -g^th of an inch, so that by expressing the length

of any line in inches, and fiftieths of an inch, it can readily

be measured off this scale with considerable accuracy.

7A
Thus, 3.15 inches = 3-^0 = S~- and this can at once be

-50

measured off the 50 scale. The construction and use of

marquois and diagonal scales are explained further on in

this chapter.

To divide a given straight line into any required number

of equal parts.—From one end of the line to be divided draw
another line making with it an angle of about 20°. Set

off on this line (with the dividers) equal parts to the

number required, making them each by estimation nearly

equal to one of the required divisions. Join the ends of

the two lines, and through each of the points of division

on the auxiliary line, draw lines parallel to this line. They
will divide the given line into the required number of equal

parts.



Example.—Draw AB 3.15 in. long, and divide it into 9

equal parts.

IB

Fig. 4.

From A draw AC (of indefinite length), making an

angle of about 20° with AB. Set off on AC, 9 equal parts,

each nearly equal, by estimation to £th of A.B. Join CB,

and then through each point of division on AC, draw lines

to AB parallel to CB. These lines will divide AB into 9

equal parts.

Note.—If the number of parts required happens to be a multiple

of 2, then a simple and quick way of setting them off is to bisect

the line, using the dividers. This can readily be done after one or

two trials. Then divide each half again into halves, and each of the

divisions so obtained again into halves, and so on, until the required

number of parts is obtained.

We can now proceed to the actual construction, and explanation

of different kinds of scales.

CONSTRUCTION OF SCALES.

In constructing any scale it must he borne in mind that

—

(a). It should be a line about 6 in. long.

(b). It must show complete divisions of units,

tens, hundreds, or thousands, as the case

may be.

It may be remarked here that a scale is not wrong

because it is drawn more, or less, than 6 inches long. But





•J5

ft,

5
,1

•^
Es

».

V

hi

!

co

&J
JSL1*.



6 inches is a convenient and useful length, and therefore

it is laid down as a guide to adhere to. Admitting this

then, the first step invariably in constructing a scale is to

decide what is the number of units that will give a line about

6 inches long ? This being settled, the next step is to find by

a simple proportion sum the exact length of line that will

represent the number of units fixed upon.

A few examples will make this quite clear.

EXAMPLES IN PLAIN SCALES.

1. Construct a scale of yards. E.F. T^.

Here the first thing to do is to decide how many yards
will give a line about 6 inches long. We see at once from
the R.F. that 468 inches, or 13 yards, are represented by
1 inch, therefore clearly 78 yards will go to 6 inches. But
the scale must show complete divisions of (in this case)

tens of yards.

—

See ante (b).—So we fix on 80 yds. as a
suitable length, as it complies with this condition, and we
know it will give a line about 6 inches long. Now we
must find the exact length of the line required. The
following proportion gives it:—

468 in. : 80x3x12 in. :: 1 in. : x in.

from which x = 6.15 inches.

To draw the Scale.—Take a line 6'15 in. long, divide it

into 8 equal parts : each will represent 10 yards. Divide
the left part into 10 equal parts, each will represent 1

yard.—-{See Plate L, Fig. 1).

2. Construct a scale of 5 inches to a mile to measure yards.

—In this case it is clear that as 1 760 yards are represented
by 5 inches, 2000 yards will give us a line of about the
usual length. Its exact length is found by the following
proportion :

—

1760 yds. : 2000 yds. :: 5 in. : x in.

from which x = 5.68 inches.



To draw the Scale.—Take a line 5"68 in. long. Divide it

into two equal parts : each will be 1,000 yards. Divide
the left part into 10 equal parts, each will be 100 yards.

5 inches 5 1
R 'F '=

Tlnae"
:==

l?60x3xl2
=:
12o72--(

>See Flaie *
Fig. 2.)

3.

—

The B. F. of a German Map is marked xooVoo- Con-
struct a suitable English scale for it.

The ft.F. shows that 100000, inches or roughly \\ miles,

are represented by 1 inch, therefore, evidently 9 miles will

give a line about 6 inches long. The exact length is found
in the usual way. Thus :

—

lOOOOOin. : 9xl760x'3xl2in. :: lin. : x in.

from which x = 5.70 ins.

To draw the Scale.—Take a line 5.70ins. long : divide it

into 9 equal parts, each will be one mile ; divide the left

part into eight equal parts, each will be 1 furlong. (See

Plate I., Fig. 3.)

4.

—

Construct a scale of 8.75 feet to an inch to show single

feet.

50 feet will give a line of a convenient length.

Then 8.75ft. : 50ft. :: lin. : sin.

from which x = 5.71in.

To draw the Scale.—Take a line 5.71ins. long, divide

it into 5 equal parts, each will be 10 feet; divide the left

part into 10 equal parts, each will be 1 foot. (See Fig. 1,

Plate II.)

5.

—

The line A B represents 1000 yards. Divide it properly,

and mark its B.F.

A.
,

M
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AB measures exactly 3 inches, therefore

—

3 inches. 3 1
R.F. =

1000 yds. 1000 x 3 x 12 12000.

It should be divided, and figured, as below

—

MO 50 ICO 2 3 «-567 8 900Yds
l-'-^-i - I 1 —

J

—i 1 ' 1 1 »

Scale cf Yards . R.F. TzhdD

6.

—

The E.h\ of a map being -^, construct a scale to show
yards and feet.

Here 6 or 7 yards will give a line of a suitable length.

Suppose we take 6 yards

—

Then 40 inches : 6x3x12 inches : : 1 inch : x inches

from which #=5.40 inches.

To draw the Scale.—Take a line 5.4 inches long, divide

it into 6 equal parts; each will be 1 yard; divide the left

part into 3 equal parts ; each will be 1 foot. (See Plate

II., Fig. 2.)

7.

—

Draw a Scale of Paces.—Take 1 pace = 32 inches,

Scale : 65 paces to \ths of an inch.

In this case it is easily seen that as "65 paces are represented

by | inch, 500 paces will give us a line of about 6 inches

long, which is what we want. The proportion is then
stated in the usual way

—

65 paces : 500 paces : : f inch : x inches,

from which x = 5.76 inches.

To draw the Scale.—Take a line 5.76 inches long, divide

it into 5 equal parts ; each will be 100 paces ; diviJe the

left part into 10 equal parts; each will be 10 paces.

(See Plate II., Fig. 3.)

| in. 3 1

65 paces " 4x65x32 2773.3
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8.—The area of a map whose sides are 25" X 30" is 30
square miles.— What is the Scale of the Map ? In questions

of this kind, we have only to state the area of the map in

square inches, to be equal to the area of the ground in

square yards, and take out the square root on both sides to

get the answer; thus, in this case we have

—

25x30sq. in.= 30 X 1760 x 1760 sq. yds.

The 30's cancel out, and we have left

—

25 sq. in.=1760xl760 sq. yds,,

and taking the square root on both sides, we get at once
5 in.= 1760 yds. or 1 mile, which is of course the answer.

9.

—

Forty acres are represented by 9 sq. inches. Draw a

scale of yards for the plan. 1 acre=4840 sq. yds. Here 9
sq. in.=40x 4840= 193600 sq. yds. Taking the square
root on both sides, we get

—

3 inches=440 yds.

.•.12 inches= 1760 yds. or 1 mile.

from which it can be seen that 900 yds. will give a line of

the usual length.

Then, 5280 in. : 900x3x12 in. :: 1 in. : x inches, or,

440 yds. : 900 yds. : : 3 in. : x inches, from which x =
6.13 inches.

To draw the Scale.—Take a line 6.13 in. long, divide it

into 9 equal parts : each will be 100 yds., divide the left

part into 10 equal parts, each will be 10 yds.

The following questions in plain scales should all be
carefully worked out by the student, and some at all events

of the scales, drawn and figured neatly, and accurately, as in

the examples given :

—
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QUESTIONS FOR PRACTICE IN PLAIN SCALES.

1.— Construct a scale of yards R.F. yol^o*

2.—Construct a scale to measure yards, taking 3 inches

to represent one mile : and give the R.F.

3.—Construct a suitable scale for a foreign map, on

which is marked R.F. -gooVoo-

4.—Construct a scale of chains R.F. y^^q. 1 chain=
22 yards.

5.—R.F. being ~^, make a scale to show feet and inches.

6.—Two points are 10^ miles distant from each other.

On a map of the ground they are shown 5.25 inches apart.

Give the R.F. aud draw a scale showing miles and

furlongs.

7.—2000 yards are measured

—

(a) On a scale of 8 inches to a mile.

(b) On a scale of 3 miles to an inch.

(c) On a scale of 230 yards to an inch.

(d) On a scale of 1| inches to 8 chains.

Give the length in inches in each case, and the

R.F. of each scale.

8.—Having lost your scale, you improvise one by
dividing the edge of a visiting card into 8 equal parts, each

to represent 100 yards, and using this improvised scale

you execute your sketch. How will you ascertain the R.F.

of the scale ? Give an example.

9.—You make a sketch, scale 10 ^ 60 . All your distances

have been paced under the impression that you can pace

yards exactly. But it is ascertained afterwards that it

takes 120 of your paces to make 100 yards. Therefore

Toieo cannot be the correct R.F. of the sketch. What
should it be? Explain.

10.—On a Russian map of Turkestan, of which the
scale is 4.75 inches to 500 Versts, it is found that the
distance from Kizil Arvat to Askhabad is 1.93 inches
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What is the actual distance apart of these two places

in miles. 1 Verst=1166,6 yards. Give the R.F. of

the map.

11.—A map 18 in. X 8 in. represents 9 square miles. On
what scale is it drawn ?

12.—A square map whose sides are 3 inches long,

represents a quarter square mile of country. Give its R.F.

13.—A map 18 in. long by 1 1 J broad represents an area

of 2\ sq. miles. What is the scale ?

COMPARATIVE SCALES.

Comparative scales are scales which have the same
representative fraction, but which are differently graduated,
thus one may be constructed to show yards, the other

paces : and so forth.

The calculations for, and construction of, comparative
scales are exactly the same in principle and method as in

the case of plain scales : only, for purposes of comparison,

two scales, or sometimes more, are generally shown instead

of simply one. Thus, a French map may show a scale of

metres, but to be generally useful to Englishmen it would
be necessary to add to it a scale of yards with the same
R.F. The two scales would be " comparative scales."

Or, when about to make a military sketch, and anxious to

avoid the frequent trouble of reducing numerous paced
measurements to yards before plotting them, a comparative

scale of paces is prepared, and used for the work, its R.F.
being of course identical with the R.F. of the scale of

yards afc which it is proposed to execute the sketch.

EXAMPLES IN COMPARATIVE SCALES.

1.

—

Construct comparative scales for sketching, of yards,

and paces. R.F. y-g-ihro- Assume that a pace is equal to

31 inches.
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First, make a scale of yards.

Take 2500 yards as a good length to show. Then from

the following proportion

—

15840 in. : 2500 X 3 x 12 in. :: 1 in. : x in.

We get 5.68 inches as the length of line representing

this distance, and the scale would be drawn and figured as

shown in Plate III., Fig. 1.

Now for the Scale of Paces. A pace is given as 31 in.,

rather less than a yard ; so if we take, say, 3000 paces, we
shall get a line of about the usual length. The following-

proportion will give it exactly

—

15840 in. : 3000 x 31 in. : fTm. : x in.

From which # = 5.87 inches, and the scale will be drawn,

and figured, as shown in Plate III., Fig. 1.

2.

—

Draw comparative scales of miles and Versts.

R.F. ¥3^o. One Verst= U66.6 yards.

First, take the miles. The scale is 1 inch to 1 mile

exactly, therefore, 6 inches will represent 6 miles, and the

scale will be drawn and figured as shown in Plate III., Fig. 2.

Now for the Versts. Knowing that 1 Verst= 1166.6

yards, it is easy to find out from the R.F. that 1 in.

represents approximately 1 1 Versts ; therefore 9 Versts

will give a line about 6 inches long. The exact length of

it is found thus :

—

63360 in. : 9 X 1166.6 x 3 x 12 in. : : 1 in. : x in.

from which #=5.96 inches, and the scale is drawn, and
figured, as shown in Plate III., Fig. 2.

dfetrcsWOO 500 O iKilonuXre.
I i i i—i—I 1 1—i—i

—

'

t

Tig*.

3.

—

The above scale is drawn on a French map. Give its

R.F. and draw a comparative scale of yards. 1 metre being

equal to 39.4 inches.

The line given is measured, and found to be exactly

2^ inches long, and it represents 2000 metres, therefore

the R.F. is—
2.5 inches 2.5 1

2000 meTres" 2000 x 39.4"" 31520
c2
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From this, it is evident 5000 yards will be a suitable

length for our scale : and the following proportion gives

the exact length of line representing this distance

—

31520 in. : 5000 x 3 x 12 in. :: 1 in. : x in.

from which x =5.71 inches, and the scale will be drawn
and figured as shown in Plate IY. Fig. 1.

4.— Construct comparative scales suitable for sketching on

horseback, having ascertained that in a measured distance of
300 yards your horse takes 120 strides at a canter, 270 steps

at a walk : and that in trotting that distance you rise in the

saddle 90 times. B. F. Ttioo-

Here three scales at least are required, and a fourth to

show yards would, of course, be added in practice.

First, take the strides, cantering.

We are told that 120 strides = 300 yds. /. 1 stride

=

Therefore 800 strides will be a proper number to take,

and the following proportion gives the length of line

which will represent them

—

12000 in. : 800xff£x3xl2in. :: 1 in- : x in.

from which x = 6 inches exactly.

Note.—After considerable experience in teaching, I feel sure that

at this stage a good many men will exclaim " Now where does that

800 come from ? " Once more, therefore, I would explain that it is

found by comparing the proportion revealed by the R. F., with the

proportion that a stride bears to a yard. This we know is as 120 to
300

300, or fractionally expressed, 1 stride =-p7 yards : and the R. F.

tells us that 12000 inches, i.e. 333- yds., are represented by 1 inch,

and therefore if we divide 333 - by — it will give us at once

the number of strides that would be represented by 1 inch. But our
line must be about 6 inches long, therefore multiplying the quotient

by 6 will give us the right number to take. In this case, it happens
to be exactly 800, but as has been previously explained, had it been
something over, or under, 800, we should still have fixed on that

number in order to facilitate the division. This explanation seems
on paper to be long and roundabout, but in practice the actual

process is simple and short, and can generally be done in the head
;

only remember in every case when a scale has to be constructed,
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the first question always to ask and answer, is

—

u How many of

these must I take to give me a line about 6 inches long ?"

The answer will readily be found by reference to the ft. F., which
will always show how many of the units in question go to one inch.

We can now proceed to answer the rest of the question

—

The scale of strides at a canter is disposed of—so we
take next the steps at a walk.

We are told that 270 steps= 300 yds. .\ 1 step=f%% yds.

Therefore 1800 steps will be the right number to take,

(see explanatory note just given) and the length of line

representing 1800 steps is found from the following
proportion :

—

12000 in. : 1800 x ff§ x 3 x 12 in. : : 1 in. : x in.

from which x = 6 inches exactly.

Finally for the " rises " at a trot.

90 rises = 300 yds. .\ 1 rise = *££ yards.

Therefore, 600 rises will be the right? number to take,

and the length of line representing is again exactly 6

inches, vide the following proportion :

—

12000 in. : 600 x %%° x 3 x 12 in. :: 1 in. : x in.

from which x = 6 inches exactly.

The scales would be all drawn, and figured, as shown in

Plate IV., Fig. 2.

Often when making a rapid reconnoissance, the readiest

way of estimating distances will be to note the time

occupied in traversing them on horseback, and compare it

with the animal's known rate of progression at a walk,

trot, or canter, as the case may be. For example if you
know your horse trots 10 miles an hour, and it takes you
10 minutes to trot from one village to another, you may
put it down that those villages are If miles apart.

Distances ascertained in this way will, of course, be only

approximate, but with a little care, and practice, work
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turned out by this method would be very fairly accurate
;

probably quite enough so for practical purposes. To save

himself the trouble of constantly calculating the distances

corresponding to the intervals of time noted, the sketcher

would make comparative scales of distances and time before

commencing work. This method is far better than the vex-

atious and laborious one of counting the horse's paces at a

walk, trot, etc., which prevents the sketcher attentively

studying the country and obtaining information for the

report. For example :

—

5.—Make comparative scales adapted to the paces of a

horse that trots 9 miles, and canters 1 2 miles an hour. Scale

6 inches to a mile.

Here 3 scales are required. A scale of yards, and two scales

of time, one for use when trotting, the other when cantering.

The scale of yards is calculated and constructed as

usual. The horse trots 9 miles an hour, that is 264 yards in

a minute : so we have only to measure off equal distances

of 264 yds. (taken off the scale of 6 in. to a mile) along a

line, and each of them will represent one minute ; the left

division may be subdivided to show seconds.

Exactly in the same way, it will be seen that 352 yds.

per minute is the rate at a canter, and the scale of time for

use at this pace is constructed in just the same way. (See

Plate V.)

QUESTIONS FOR PRACTICE IN COMPARATIVE
SCALES.

1.—Construct comparative scales of yards and paces.

R.F. T¥^o o : 500 paces = a quarter of a mile.

2.—Draw comparative scales of miles and versts. Scale

32 miles to an inch, 1 verst = 500 sagenes : 1 sagene= 3

archines : 1 archine = 28 English inches.

3.—Make comparative scales of chains and feet.—R.F.

'

2T6-0 •
l chain = 22 Jards =: 10° links -

4.—Construct comparative scales suitable for sketching

on horseback. R.F. ToTeo> having ascertained that in a
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measured distance of 500 yards, your horse takes 450 steps

at a walk, 180 strides at a canter, and that at a trot you

have to rise in the saddle 140 times.

5.—Your horse trots 10 miles an hour, and canters 15
;

construct comparative time scales. R.F. yj}^-
6.—On a Turkish map is a scale of Berris. You find

that 10 Berris are represented by a length of exactly 9

inches, and you know that 1 Berri=l823 yards.

Draw a comparative scale of English miles, and give

the R.F.

7._Given that 1 German Schritt= 2.4714 feet, and that

1 pace=30 inches, construct comparative scale of yards,

paces, and Schritte. R.F. T 2+oo-
8.—A French map shows a distance of 300 metres, by a

line 12 inches long. Draw a comparative scale of yards,

and state the R.F. 1 metre=39.4 inches.

DIAGONAL SCALES.

Diagonal scales are scales diagonally sub-divided, to enable

minute measurements to be taken from them. Measure-

ments too small to be possible by direct division of a line

Thus, suppose we require to measure off T£oth of an inch,

Fig. 6.

A G B

wp
D

We can do it by the diagonal arrangement, when clearly it

is not possible to divide a line one inch long directly into

one hundred equal parts. So we divide it into 10 parts, and

then by the diagonal arrangement are able to get y^th of

one of these parts, which is of course the required T^otn °f

an inch. The principle of diagonal scales rests on the fact
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that in similar triangles the sides are proportional. This is

evident from Fig. 6, which is constructed thus :

—

Take AB one inch long. Divide it into 10 equal parts;

each will be -roth of an inch. Now under AB draw 10 parallel

and equi-distant lines. From A and B drop perpendiculars

AC and BD to the bottom line, and then divide CD also into

10 equal parts. Now join the divisions on the top and
bottom lines diagonally, and the scale is completed, and the

smallest division on it is EF, which is T^oth of an inch. For
it is clear from the construction that GBD and EFD are

similar triangles ; therefore their sides are proportional, and
therefore

EF : GB : : FD : BD,

but FD is by construction T̂ th of BD, therefore EF is T̂ th
of GB. But GB is y^th of an inch, therefore EF must be

Y^th of yoth of an inch, that is T^otn of an inch.

In this case it will be observed that the original, or primary
divisions are 1 inch. By sub-division we get smaller divisions

of TVth of an inch each, and by the diagonal arrangement
we can get down to T^otn °f an inch, which decimally ex-

pressed is .01 of an inch, and this is the smallest measurement
which can be taken off a diagonal scale when the primary
divisions are one inch.

Now suppose the primary divisions to be only half an
inch each, all the rest of the construction being exactly

the same. Then it is clear that the smaller divisions on the

top and bottom line, being each y^th of half an inch, must be

each -^o of an inch, and the diagonal arrangement enabling

us to read yV^h of yoth of an incn > the smallest reading

possible is T^^th of an inch, or decimally expressed, .005 of an

inch.

Similarly, if the primary divisions had only been a quarter

of an inch each, then the smaller ones would have been y^th

of \ of an inch, that is -^h. of an inch each, and the smallest

possible reading off the diagonal scale would have been y^th

of -^th of an inch, that is T - oth of an inch ; or decimally

put, .0025 of an inch.

Few of the protractors supplied with boxes of mathematical

instruments show a diagonal scale of inches. Most of them
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have a diagonal scale of £ inches and £ inches. Tnereforc,

to mark off by their aid a line of any given length, the

simplest way is to take the given measurement directly oft

the scale, and lay it off twice, or four times, according to

which scale you use. Thus, using the \ inch diagonal scale,

draw a line exactly 3.42 inches long. Take 3.42 directly off

the scale in the dividers, and lay it off from A to B, and then
again, by turning the compasses over, from B to C. The
line A C is 3.42 inches long, and is bisected in B.

Fig 7.

B C

If only a \ inch diagonal scale had been available for the
operation, the measurement taken off it would have been
laid offfour times, viz., from A to B, B to C, C to D, and D
to E, and the resulting line A E would as before have been
exactly 3.42 inches.

Fig.8.

B C D E

One or two examples will now be given to illustrate the

method of constructing diagonal scales, and figuring them,

and using them.

1. Draw a scale of inches showing hundredths diagonally.—
The rule in all these cases is to resolve the number to which

the divisions are to be extended into two factors. Then
divide the given length (here it is one inch) into as many
equal parts as there are units in one factor, and take as

man}' parts on the vertical line as there are units in the

other factor. Thus, in this case, the divisions of 1 inch are

to be extended to 100. 10x10= 100, and are the factors

required. Therefore to make the scale, we take a line 6

inches long, divide it into 6 equal parts ; each of course will

be 1 inch. Divide the left part into 10 equal parts. Draw
10 lines under the original line, equi-distant from each

other and parallel to it. Through each inch division drop
perpendicular to the bottom line. Divide the left bottom
division into 10 equal parts, and join the top and bottom
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small divisions diagonally. The scale is made, and must be

figured as shown in Fig. 1, Plate VI. Let it be noted that

the primary divisions are inches, the smaller ones read

horizontally are tenths of an inch, and that the vertical

readings are hundredths of an inch.

To use the Scale.—Suppose it is required to measure off

3.54 inches. This is 3 inches + T%ths -f T5o tns > so we nave
only to remember that the tenths must be measured off the

bottom horizontal line, and the hundredths off the vertical

line, and we get it at once by placing one point of the com-
passes where the 5 on the bottom line and the 4 on the

vertical line meet, and the other point on the 3-inch division.

—(See Fig. 1., Plate VI).

2.

—

Construct a Scale of miles. Scale 50 miles to an inch,

to show single miles diagonally.

Here the two factors making 50 are 10 and 5. We take

a line 6 inches long, and divide it into 6 equal parts, each

of which will represent 50 miles. The left of these is then

divided into 5 equal parts, each of which is 10 miles. Then
the parallel horizontal lines (10 in number) are drawn, and
the scale completed as in the previous example, and figured

as shown in Fig. 1, Plate VII. It is clear that the primary

divisions read 50 miles each, the smaller ones 10 miles each,

and the vertical ones single miles from one up to ten.

Suppose it is required to measure 187 miles off the scale; we
should take 150 miles off the primary divisions, 30 off the

smaller ones, and 7 miles off the vertical ones. The total

distance would be from x to X (Fig. 2, Plate VI)

3

—

Draw a Scale to show yards, feet, and diagonally,

inches. R.F. -j^.

The R.F. being T\ the scale is 6 feet, or 2 yards to an inch.

Take a line 6 inches long, divide it into 12 equal parts, ''each

will be 1 yard. Divide the left part into 3 equal parts, each

will be 1 foot. Then by using 12 parallel lines, we get a

reading of ^th of 1 foot, that is 1 inch. The scale is figured

as shown Fig. 1, Plate VII.

4.

—

Draw a diagonal Scale to show miles and furlongs, R.F.
i_

19 0080*
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Here if 18 miles be taken, it will be found that it is

represented by a line exactly 6 inches long. Divide it into

1 8 equal parts, each of 1 mile. Draw 8 lines underneath it,

because a furlong is ^th of a mile, and complete, and figure

the scale, as shown in Fig. 2, Plate VII.

QUESTIONS FOR PRACTICE IN DIAGONAL SCALES.

1.—DrawT a scale of yards, R.F. ^|¥, and show single feet

diagonally.

2.—Draw a scale of yards, R.F. ^tt 2 o>
anc^ snow divisions

of 10 yards diagonally.

3.—Draw a scale of chains, showing down to 10 links

diagonally. Scale—4 inches to a mile. 100 links = 1 chain

= 22 yards.

4.—Construct a diagonal scale to show the one-thousandth

of a foot, full size.

5.—Construct a scale of paces, showing single paces

diagonally. Scale—12 inches to a mile.

6.—Construct a scale of 120 miles to an inch, to show
single miles diagonally, and give the R.F.

VERNIER SCALES.

A Vernier is an arrangement by which a very minute
measurement can be taken off a scale. Verniers may be
moveable, or fixed. They are generally moveable when
used with surveying instruments, and fixed when used with

plain scales. The principle of their construction is the

same in either case, and is best illustrated by examples.

Let A B {Fig. 1, PI. VIII.) b2 a line four inches long, divided

into four equal parts : each, therefore, is one inch. Take
C D equal to three of these parts, and divide it also into

four equal parts. Then each part on C D is smaller on each
part on A B by |th, and C D is a Vernier reading to |th of

an inch. The two scales should be numbered as showrn with
their zeros coinciding. To use the scale, remember that the

Vernier reads quarters of inches, and the original scale
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whole inches, and that the difference between one of the

Vernier divisions, and one of the original divisions is \ of an
inch : and therefore, of course the difference between two of

the Vernier divisions and two of the original divisions is fth
of an inch, and so on. Suppose then we want to take off

the scale 2| inches. Place one point of the compasses on
the 1 of the Vernier to get the | inch (from the 1 on the

Vernier to the one on the original scale is obviously \ of an
inch) and then count on two whole inches on the original

scale. This brings us to the 3, and there we place the

other point of the compasses.

The foregoing example illustrates the whole principle of

the Vernier, and should be thoroughly mastered, and under-

stood before proceeding further.

If in this example C D was a sliding Vernier, its construc-

tion would be just the same, but its zero would be marked
with an arrow-head. The whole inches would be read as

before off the top line, that number nearest the arrow to its

left being taken : and the quarters would be read off the

, Vernier, that number being taken which is found nearest to

the arrow coinciding exactly with one of the top divisions.

To make this scale clear, see the diagrams given in Plate

VIII.

In Fig, 2 the arrow points to zero, therefore the reading

is 0.

In Fig. 3 the Vernier has been moved forward until 1 on

the Vernier coincides exactly with 1 on the original sr*:>le.

The reading, therefore, is 0j inches.

In Fig. 4 the Vernier has been moved forward until the

2 on the Vernier coincides exactly with 3 on the original

scale, and the reading now is 1 inch (the number nearest to

the arrow on its left) and fths, i.e., H inches.

In Fig. 5 the Vernier has been moved still further for-

ward, and the reading is 2| inches.

Example 2.

—

Construct a Vernier to read hundredths on a

scale of inches.

Take a line six inches long, divide it into six equal parts

of 1 inch each. Divide the left part into 10 equal parts ;
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each will be y^th of an inch. Now for the Vernier. Take a

line equal to nine of these parts, and divide it into ten equal

parts. Then each Vernier division is smaller than one of

the original (tenth of an inch) divisions by yVth; that is, the

difference between one of the original divisions and one of

the Vernier divisions is T\,th of TVth of an inch, i.e., y^o^h
of an inch, and thus a Vernier is made that reads to-y^^th of

an inch. See Fig. 1, Plate IX. for the method of drawing and
figuring the scale.

To use the Scale.—Remember that the large divisions

are whole inches, the smaller ones tenths of inches, and
that the Vernier reads hundredths of inches. Now
suppose we require to measure off 4.57 inches. This is

4 inches + -roths + T£^ths. The 4T
5yths can be taken off

the top line at once ; and the y^ths will be the distance

from 7 on the Vernier to 7 on the scale of tenths. These
two measurements together will give exactly 4.57 inches.

Now it is obvious that this is a very clumsy way of taking

off a measurement ; therefore, to make it simple, and avoid

all unnecessary shifting about of the compasses in the

operation, ifc is usual to divide the original line throughout

its length into tenths, (or whatever size may be necessary)

and to take for the Vernier one- part more, instead of one
less, than the number of Vernier divisions required. Thus,
in the preceding example. Take a line six inches long,

divide it throughout its length into tenths of an inch. For
the Vernier take a line equal to eleven of these parts, and
divide it into ten equal parts. Then evidently each Vernier

division is greater than one of the original divisions by y^tl1

of an inch. The scale is drawn and figured as in Fig. 2

Plate IX. Now to take 4.57 inches off it is a simpler

matter far than before, and it can be done at one operation.

Place one point of the compasses on the seven of the

Vernier. From this to the zero is y^ths -f- y^ths, i.e., .77

Substract .77 from 4.57, and 3.8 or 3T
8oths remain, and the

other leg of the compasses must, therefore, be extended
until it reaches 3T

8oths beyond the zero.
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Example 3.

—

Draw a Vernier to read to the one-thousandth

of a foot.

Take a line one foot long. Divide it into 100 equal parts.

For the Vernier take a length equal to eleven of these parts,

and divide it with ten equal parts. Then each of these

Vernier divisions being T\,th larger than one of the primary
divisions, it is evident that the difference between them is

y-^^th of a foot. Draw and figure the scale as in Plate IX.,

Fig. 8.

To use the Scale.—Remember that the primary divisions

are hundredths of a foot, and that the Vernier reads

thousandths. For example, measure off 0.376 of a foot.

This is T
3
o
7

otns an(l io
6
oeths. Place one point of the

compasses on the 6 of the Vernier, from this to the zero

is T§otns and To
6
ootns > i'e<> -066. Subtract this from .376

and it leaves .31, or y^ths, to be measured off the top scale.

(See Fig. 3. Plate 9.)

Example 4.

—

Draw a scale of 12 feet to an inch, and attach

a Vernier to it, to read single inches.

Take a line 6 inches long, divide it into 72 equal parts

;

each will be a foot. For the Vernier, take 13 of these parts,

divide it into 1 2 equal parts ; then each of the Vernier

divisions will be y^th larger than one of the original divis-

ions. In other words, each Vernier division is ly^thfoot, or

1 foot 1 inch ; and 2 of the Vernier divisions are 2 feet 2

inches ; 3 of them, 3 feet 3 inches, and so on. The scale

should be numbered as shown in Fig. 1. PI. X.

To use the Scale.—Suppose it is required to take off 35

feet 9 inches
;
put one point of the compasses on the 9 of the

Vernier, and the other on the 26 of the scale of feet. This

will be the correct distance ; for from Zero to the 9 on

the Vernier is 9 feet 9 inches, and this subtracted from 35

feet 9 inches, leaves 26 feet to be measured off the scale

of feet.

Example 5.

—

Make a Scale of 8 inches to a mile to read to

20 paces, and add a Vernier to read to 5 paces.

Take 1500 paces as a convenient length for the scale ; their
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the following proportion will give the exact length of line

representing 1500 paces

—

1760x3x12 1KA^-
: 1500 : : 8 m. : x in.

30
from which we get # = 5.68 inches.

Therefore, take a line 5.68 inches long, divide it into 15

equal parts ; each will represent a hundred paces : further,

divide each part into 5 equal parts, and each of them will be

20 paces. Then for the Vernier, take a length equal to 5 of

these parts, and divide it into 4 equal parts. Each of these

will be \t\\ larger than one of the original divisions. In

other words, each will be 20 + \ of 20, that is 25 paces ; and,

therefore, as the difference between one of the original divis-

ions and one of the Vernier divisions is 5 paces, we have a

Vernier reading to 5 paces.

The scale should be drawn, and figured, as shown in

Fig 2, PL X.

To use the Scale.—Remember that the difference between

one of the original divisions and one of the Vernier divisions

is 5 paces; between 2 of them, 10 paces; between 3 of

them 15 paces, and so on. The original divisions are 20
paces each, therefore it is clear that any number of even
divisions of 20, can be taken directly off the original scale,

but any surplus must come off the Vernier. Thus, if the

distance required is 405 paces, it would be 20 of the big

divisions, and the bit between, 1 on the original scale, and 1

on the Vernier ( See Fig. 2, PI. X). If it were 755, it woidd
be 37 big divisions and 15 paces ; the bit between, 3 on the

original scale, and 3 on the Vernier.

Example 6.

—

Draw a Scale of miles, R.F. s-oeWo and attach

a Vernier showing furlongs.

The scale is 8 miles to an inch, therefore, 40 miles will be

represented by a line exactly 5 inches long. Divide this

line into 40 equal parts, each will be 1 mile. For the

Vernier, take a length equal to 9 of these parts, and divide

it into 8 equal parts; each will be ^th larger than one of the

original divisions. In other words, each Vernier division is

1 |tli miles, that is 1 mile and 1 furlong, and thus a Vernier
is made reading furlongs ( Vide PL X., Fig. SJ.
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Example 7.

—

Construct a Vernier for a sextant to read to

half minutes.

The arc of the sextant must be divided into thirds of

degrees (20 minutes each). For the Vernier, take a length

equal to 39 of these, and divide it into 40 equal parts ; each

will be ^yth less than one of the arc divisions. In other

words, the difference between, one of the Vernier divisions

and one of the arc divisions is ¥̂ of 20 minutes; that is half

a minute ; and thus the Vernier gives reading down to half

a minute, or 30 seconds.

To read off the angle (See Plate XI.)—For the degrees*

take the number nearest to the arrow of the Vernier on its

left. In Fig. 1 it is 31°. Then for the minutes, see which
Vernier division coincides exactly with one of the arc

divisions: here it is 15. Therefore, the complete reading

is 31° 15'.

Observe that if the arrow has passed any of the 20 minute
divisions on the arc, 20 minutes must be added for each one
passed to the number of minutes recorded by the Vernier. •'

Thus, in Fig. 2, Plate XL, the reading is 31° 40', plus the

Vernier reading which is 13', therefore the complete reading

is 31° 53'.

Note.—The student* should procure a Sextant, and setting

it at various angles practice himself in reading them off

until he can do it with facility. Some pocket-sextants are

graduated to read to half minutes, but the majority to

minutes only. Nautical sextants are ordinarily constructed

to read to 10 seconds.

QUESTIONS FOR PRACTICE.

1.—Construct a Vernier to read fiftieths on a scale of inches.

2.—Construct a scale of yards R.F. g-ro-o anc^ a^acn a

Vernier giving readings to 10 yards.

3.—Construct a scale of feet, R.F. ¥̂ , and attach a Vernier

reading inches.
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4.—Construct a Vernier to read one minute on the arc of a

Sextant. Make ten degrees of the arc two inches long.

5.—The arc of a Sextant is graduated to 15'. The Vernier

shows 60 equal divisions. To what degree of accuracy

does it read ?

6.—Explain the construction of the Vernier attached to an
Abney's Level, on which the smallest reading is 10'.

7.—Explain the construction of a Vernier reading to ten

seconds.

8.—On a Vernier attached to a Barometer, 25 divisions are

found to be equal to 26 divisions of the scale, each of the

latter being equal to .05 of an inch. To what degree of

accuracy does the Vernier read ?

In connection with scales, it will be useful to note the

following measures :

100 Links = 1 Chain.

1 Chain z=. 22 Yards,

80 Chains zzz 1 Mile.

10 Square Chains)
1 A pvp

or 4840 Sq. Yds./
L XltlC.

220 Yards = 1 Furlong.

8 Furlongs = 1 Mile.

1 Metre = 39.37 Inches.

1 Schritt =z 29.65 Inches.

1 Archine zzz 28 Inches.

1 Verst = 1166.6 Yards

THE MARQUOIS SCALES.

A set of Marquois scales consists of two flat rectangular

rulers, each one foot long, and a right-angled triangle of

which the hypotenuse, or longest side, is three times longer

than the perpendicular, or shortest side. The rulers have
scales on them marked 20, 25, 30, 35, 40, 45, 50, and 60.

Each scale is doubly divided. The inner rows of divisions,

those along the centre of the ruler, form in each case what
are called the natural scales, and on these natural scales it

will be found that one inch is divided into the actual

number of parts marked, and. also into parts ten times their

E
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size. Thus, on the scale marked 30, you will find on the

natural scale that 30 of the smallest divisions, or three of

the large ones, make exactly one inch.

The outer rows of divisions, those along the edge of eacti

ruler, form what are called the artificial scales. On these

each division is equal to three of the corresponding small

divisions on the natural scales. This is so arranged in order

that the proportion between the scales may be the same as

the proportion between the hypotenuse and the shortest

side of the triangle. This being so, it is evident that by
placing the triangle above one of the rulers, and sliding it

up and down as required, any number of parallel lines can

be ruled at any given distance apart from each other, with

great exactness. Thus, suppose it is required to rule two
lines exactly ^ths of an inch apart, we have only to place

the triangle on the ruler marked 30, rule a line, then slide

the triangle over 7 of the divisions on the outer, or artificial

scale, and rule another line, when it will be found that the

distance apart of the two lines is exactly 7 of the correspond-

ing small divisions of the inner, or natural scale of 30, that

is g^ths of an inch.

The proposition that whatever distance the triangle is

moved along the ruler, it only descends vertically one-third

of that distance, may be proved thus :— (See Plate XII.)

Let ABDbe the position of the triangle on the ruler R,

the arrow C of the triangle coinciding with the centre of

the ruler. Now slide the ruler down to the position A' B' D',

and draw A' E parallel to D B. Then evidently A E A' and
A B D are similar triangles, and therefore E A' : A' A : :

B D : D A.

But B D is ^rd of D A by construction, therefore E A' is

-|rd of A' A : and as A' A (from point to point of the triangles)

is equal to C C, (from arrow to arrow on the triangles) there-

fore E A'—the vertical distance descended—is ^rd of C C

—

the distance that the triangle has moved along the ruler.

Q.E.D.

In other words, if C C were (say) 20 divisions on any one
of the outer or artificial scales, then E A' would be exactly
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20 divisions on the corresponding inner, or natural scale.

Example.—-Using the marquois scales, draw parallel lines

I, fa T
5
^-, |, t

3
q, and T\ths of an inch apart.

Each fraction must first be reduced to one with a denomi-

nator the same as one of the scales marked on the rulers,

^lius :

—

4~40 ' 7~35 :

l6~ 8
~~

40
: 9~45 : 10~~30 : aU

15
i c

=— • Now rule a line A B, place the triangle just touching

it, then using the scale of 40, slide down 10 divisions, and

rule the line CD. C D is parallel to A B, and distant from

it -gths, or \t\i of an inch. Now substitute the 35 scale for

the 40 scale, slide the triangle down 25 of its divisions, and

rule the line E F. E F is parallel to C D, and distant from

it f|ths, or -fths of an inch. In the same wa} the remaining

lines are drawn.

Fig. 9.

p F

a Tf

* .r

r T.

.1/ ; sr
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FURTHER USES OF THE MARQUOIS SCALES

The following notes will be found useful :—

1.—The scales to which profiles and plans of field works
and details of fortification are usually drawn, are nearly

always to be found on the marquois scales. Thus, ordinary

scales for such drawings are

—

-^g, or 4 feet to an inch.

-1- or 5
6 0» 55 5)

"7"2 5
^1' ^ 55 5)

12 05 01 1U ,, ,,

&c., <fee.

These are all to be found on the marquois scales, therefore

no time need ever be wasted in calculating, or drawing them.

2.—It is useful to note that if the small divisions on any
natural scale be taken to be feet, then the corresponding

divisions on the artificial scale will be parch, the two scales

being to each other in the proportion of 1 to 3. For
example : A bastioned front is to be drawn on a scale of -§fa
or 50 feet to an inch. Some of the measurements will be

required in feet, and some in yards ; but they can all be taken
off the marquois scale of 50, the feet being measured off the

natural scale, and the yards off the artificial scale.

3.—The marquois rulers are each a foot long. It may
sometimes be required to divide a foot into a given number
of equal parts, and then it will be useful to remember that

by multiplying the number marked on the ruler by .4, 1.2,

or 4, you will ascertain the number of equal divisions in a

foot marked on that scale, and one of them may be just what
you want. For example : On what scale will you find a

foot divided into 100 equal parts ? On the 25 scale, because

25 X 4= 100. Again, on the scale of 20, into how many equal

parts is one foot divided? Into 8, 24, and 80: because

20 x ,4=8, 20 x 1.2 = 24, and 20 x 4=80.
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CHAPTEE II.

COPYING, REDUCING, AND ENLARGING MAPS.

There are various ways of making a copy of a map for

Military purposes. The most common methods aiB briefly

described and compared below.

1.—A Copy may be made on Tracing Cloth.—Lay a piece

of tracing cloth over the original, glazed side up
;

pin it at

the four corners : then trace off ac once, using a crow-quill

and Indian ink. Writing ink won't do : it runs : and pencil

does not mark on tracing cloth. Any colouring that may
be necessary is left to the very last, and then the paint is

laid on the back of the tracing cloth, and the colour will

show through. Work with a wet brush and lay on the

colour rather darker than you want it to appear from the

front.

This method of making a copy is clean, quick, and accu-

rate, and the original is not injured or defaced. Moreover,

if interrupted before the tracing is finished, the copy can at

any subsequent time be again put down in its exact position,

and the work resumed. , Another advantage of using tracing

cloth is that the copy is durable, and can be folded and
carried in the pocket without injury.

Tracing Paper.—The same method as tracing cloth, but

it is not so durable. The paper is apt to crack when folded.

2.—A copy can be made by " Pricking Through"—The
original is laid on the sheet of paper on which the copy is

to be made, and secured at the corners. Then with a needle,

or pin, the position of the chief points is pricked through.

The original is then removed, and the details lightly filled

in by eye with a pencil. Next any necessary painting is

done, and finally the whole map is inked in.

This method is fairly accurate, but it requires much more
time and care than No. 1. The original is more or less

damaged by the pricking process : and there is the obvious

disadvantage that if the work be interrupted in the middle,
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it is not easy to placa the original a second time in its exact
place over the copy, unless marks have been made very
carefully at the sides, or corners of the paper.

8.—A Copy can be made by using Carbonic Paper.—Lay a

piece of Carbonic paper on a sheet of clean paper, and then

the map that is to be copied on the top of all, face upper-

most. Pin all three together at the corners. Then with a

fine, but blunt-pointed instrument, go carefully over all the

features to be copied, leaning evenly, and rather heavily on

it. On removing the Carbonic paper, an outline of the map
will be found on the clean paper below. This must be

touched up, painted, and then inked in, &c, as before.

This method is tedious, and not very clean. It is not

recommended. It has in a greater degree than No. 2 the

disadvantage that great difficulty is experienced in re-finding

your place if once disturbed in the micjdle of your work

;

and the original is certain to be more or less damaged by
pressing on it with a pointed instrument. This can, how-

ever, be avoided, by first taking a copy of the original in

pencil on tracing paper, and afterwards working from this

copy, and not from the original. But of course this adds

considerably to the time and trouble.

^.

—

A Copy can be, made by using Squares.—Rule the
original into squares of any convenient size,* and rule a sheet

of paper for the copy into squares of the same size. Then
fill in by eye, square by square. This method is a fairly

good one, and would be the one generally resorted to when
Tracing Cloth is not available : but when it is, then method
No. 1 is certainly the most simple, expeditious, and practical.

To Reduce, or Enlarge a map to any given scale.—The most
practical methods for military purposes are the system of
squares and by means of a pantograph.

Using Squares.— If a copy is required of a map twice the

size of the original, it is evident that if the original be ruled

into one-inch squares,* and the paper for the copy into the

same number of two-inch squares, and then the map copied

* To avoid damaging, or defacing the original, by ruling it with squares, a
sheet of glass may be laid on it, and the squares ruled on the glass.
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carefully square by square, the result will be a correct copy

twice the size of the original.

Similarly, if a copy were required half the size of the

original, we might rule the original into one-inch squares as

before ; but the paper for the copy into half-inch squares ; or

the original might, if more convenient, be ruled into two-inch

squares, and the paper for the copy into one-inch squares.

The result would of course be the same.

Consequently we get this simple rule : The sizes of the

squares must be in the same proportion as the scales of the maps,

Then to apply this rule to any case, we have only to decide

arbitrarily upon any convenient sized squares for the original,

and calculate the correct size of the squares for the copy by
a comparison between the given scales. A few examples will

make this quite clear.

1. A map is drawn on a scale of J± inches to a mile: a

copy is required on a scale of 6 inches to a mile. How will

you arrange the squares ?

Answer.— I rule the original into one inch squares. I see

the squares for the copy must be larger, in the proportion

that 6 inches to a mile is a larger scale than 4 inches to a

mile : and I calculate their exact size from the following

proportion :

—

4 : 6 :: 1 -inch squares .x inch squares,

from which ,r = 1| inches.

.
2.

—

The scale of a map is yo^to* ^ C0Py ™ wa^ed on a

scale of y 2 6 7 2
. Explain how you will make it ?

Answer.—In this case, the copy is to be on a smaller scale

than the original. I decide on two-inch squares for the

original, and I calculate the size of the squares for the copy,

thus

—

-losso : Tjlnr •• 2-inch squares : x inch squares,

from which x=l% inches.

3.

—

On a French plan it is found that 4*5 inches = 700
metres. A copy is wanted on a scale of 6 inches to a mile.
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1 metre = 1*0936 yards. The original being ruled into one-

inch squares, what will be the size of the squares for the copy ?

Answer.—In this case we have only to write down the
representative fractions of the two maps, and then we shall

see at once which is the larger of the two, and know how to

proceed.

4.5 inches
The R,F. of the French map is ^r^\ r"=1

rfOO metres

4:5 l

700 xT. 0936 x 36" 6124.1.

i„ -,„.,. .6 inches 6 1

The R.F. of the copy is j^—

=

1760x 36
=

l0560.

Clearly therefore the copy is to be on a smaller scale than

the original, and therefore the proportion stated below will

give the correct answer:—

6124T
:

10560
:: 1 'indl SqUarGS : X hlCh squares

'

from which #=0.579 inches.

The Pantograph is a simple instrument for enlarging and
reducing drawings. These instruments are made in various

sizes and full directions for using given with each. With
a 5/- pantograph carefully manipulated, quite accurate work
can be turned out. Before starting work always test the

accuracy of setting the instrument, and again before

finishing.

The following is a good plan to enlarge or reduce a bit of

ground which has small depth.

XYZ is a bit of road and it is required to reduce it to I
its linear length.

Well outside it take a point W and join W X, W Z, and
any other points such as W Y.

Make WX', W Z' I of W X and W Z. Draw X'R
parallel to X R and Z' S' parallel to Z S. The intersection

of X' Z' and W Y gives V. (Fig. 9a).

Having sufficient points fill in by eye.
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Fig. 9a.

QUESTIONS FOR PRACTICE.

1.—A map is drawn on a scale of
8

1

\ 6
: a copy is

required on a scale of T^y^. Explain how you would
proceed ?

2.—The scale of a Russian map is 5.88 inches to 7 versts.

A copy is wanted on a scale of 2 inches to a mile. The
squares for the copy are to be one inch. What will be the

size of the squares for the original ? 1 verst= 3500 feet.

3.—A hasty sketch of a position was made with an impro-

vised scale, on which it is afterwards found that 1000 yards

were represented by 3.75 inches. A fair copy is now re-

quired on a scale of Toi^o- Explain how you would make
it?

4.—A plan, the R.F. of which is -q qVo? *s to be copied at

R.F. 23M0- The original has one-inch squares drawn on it.

.

What will be the size of the squares for the copy ?

5*—The R.F. of a plan is T^o o- A C0Py *s required on a

scale of 4 inches to a mile. The exact length of the original

plan is 20 inches. What will be the exact length of the

copy?
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6.—A map is to be enlarged from a scale of ^too to a

scale of 8 feet to -Jth-of an inch. What sized squares will

you use ?

7.—Compare briefly the advantages and disadvantages of

some of the methods of copying maps that you are acquainted

with.

CHAPTER III,

DEFINITIONS.

The following definitions should be well studied, and
learnt by heart. They will be constantly referred to

throughout the succeeding chapters of this book.

Part I.

—

(To be read in connection with Chapters I. to VII.)

A Military Survey is a Survey made for Military purposes

by Officers of special attainments, and with instruments

of precision, such as the Theodolite, or Sextant. The
object in view would be great accuracy rather than great

speed.

A Military Sketch is a sketch of ground, showing all

^ important tactical features such as any officer should be

able to make using only Prismatic Compass or Plane

I Table, or even without instruments. In this case time is

a more important element than extreme accuracy.

* Triangulation, or Intersection, is the process of accurately

fixing the position of important points on the area to be

surveyed, by means of a measured base, and inter-

sections of bearings, or angles.

Well conditioned Triangles are those which give good inter

sections, i.e., neither too acute, or too obtuse.

Base^or Base-line, is a carefully-chosen and accuratelymeasured

The term " Triangulation " is specially applicable to survey, not sketching

\

operations, where all the figures resulting from the observations made are
perfect triangles* This is not the case in rapid military sketching, where the
work therefore is more correctly described as "Intersection."
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line, which is the starting-point of a survey, and upon
which the accuracy of the triangulation chiefly depends.

Bearing.—The magnetic bearing of an object is the number
of degrees between a line drawn to it from the point of

observation, and the magnetic meridian passing through

that point. The annexed diagram makes this clear.

being the point of observation, the bearing of A is 40"

;

of B, 110°; of C, 245°; and of D, 312°. It will be

observed that the degrees must be counted from North,

round by East, South and West, up to North again.

The true bearings of OA, OB, OC, etc., are the angles wrhich

these lines make with a true meridian (true North and

South line) running through the point 0,

A Ray is a term used when Plane-tabling to express the

direction of an object. When working a Plane table it is

incorrect to speak of " bearings f (though it is constantly

done) we should say " rays " instead. A magnetic bear-

ing is the direction of an object with reference to the

magnetic meridian of the point of observation, whereas a
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ray is the simple direction of an object, without any
reference to the points of the compass.

Meridian or Meridian-line is a true North and South line.

Magnetic Meridian,, is a magnetic North and South line,

the direction of which rarely coincides with the direction

of true North and South.

Magnetic Meridians are magnetic North and South lines

drawn at irregular intervals over the sketching paper, to

enable the bearings observed with the Prismatic Compass
to be correctly protracted.

Note.—There is often, even in books on the subject, a good
deal of confusion caused by indifferent use of the terms
" meridians/' " meridian lines," &c, whether magnetic

North and South lines, or true North and South lines,

are being spoken of. It will save much perplexity to the

student if he will make it a rule always to say " magnetic

meridians," if he means Magnetic North and South lines

;

and " true meridians " if he alludes to true, or geographical

North and South lines.

Plotting is the process of transferring to paper the observa-

tion recorded in a Field-book, or the bearings taken with

a compass.

A Field-book is simply a pocket-book in which a Surveyor

records in a particular form, observations made in the

field, and distances measured, &c. These observations

are subsequently c ' plotted " at leisure.

A Traverse is the process of sketching roads, rivers, <fcc,

by taking forward bearings, or angles, pacing or chaining

along them, and measuring or judging offsets to objects

on either side. Whenever practicable, a traverse should

start from a point fixed by triangulation, and close on a

similar point.

An Offset is a measurement made to an object at right

angles to the forward direction. In Military Sketching

offsets are more often judged than actually measured.

Secondary Offsets are measurements perpendicular to the

principal offsets. They would only be used when some
outline has to be put in with great accuracy, thus :

—
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TRA VERSE LINE

Fuf11

A Station is a point fixed by the triangulation : or, speaking
generally, it is any point fixed by the intersection of two
or more bearings, or angles ; or by pacing, or chaining
(as in a traverse). Stations should always be clearly

marked on a sketch by a small circle, and bearings to or
from them should not penetrate its circumference.

A Station-line (in a traverse) is the direct line between any
two Stations : the one in fact which the Surveyor walks
"Jong as he measures from one station to the next.

A Forward-angle (in a traverse) is the forward direction, or
bearing, from one station to the next in succession.

A Back-angle (in a traverse) is the direction, or bearing, of

the last station passed.

Bach-angle traversing consists in fixing each fresh forward
direction by reference to the last back-angle. This is the
ordinary method of traversing with the Theodolite : and
in working with a Plane table, or when making an eye-
sketch, each fresh forward direction is usually plotted
with reference to the last one. In eye-sketching, or if

traversing with a sextant, (which might be done, but
would be work quite unsuited to a sextant) this method
must be pursued.

A Closing angle (in a traverse) is the bearing taken, when
the work is completed, to some fixed point, (a triangulated
station if possible) to see if the traverse " closes !' satis-

factorily. If it does, this bearing on being plotted should
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pass exactly through the station concerned, and the actual

distance from the spot where the bearing was taken to the

Station observed, should correspond with the distance

between these points on paper.

The Zero-line of a sketch is the one upon which all the others

depend for the accuracy of their direction. If working
with a prismatic compass each bearing taken is quite inde-

pendent of any other observations, and is plotted solely

with reference to Magnetic North; therefore, in this case, a

Magnetic North and South line would be the zero-line of

the sketch. But if working with a pocket sextant, or if

plane tabling independently of a compass, or when making
an eye-sketch, each fresh angle or bearing must be taken
and plotted with reference to one that has preceded it, and
therefore in these instances, the first line plotted becomes
the zero-line of the sketch.

Part II.

—

{Not to he read until Chapters Itto VII. are finished).

A Hill is irregular high ground from which the ground falls

away in every direction.

A Ridge is the summit of a hill, which is narrow and long.

A Plateau.—The summit of a hill, if it is fairly level, and of

some extent, is called & plateau.

A Saddle is a col. It is a depression between two adjacent

hills, or in the middle of a ridge, or a neck, or depres-

sion connecting an underfeature with the main hill, or

with a spur.

A Spur is a feature, generally ridge-shaped, running out and
down from the main hill.

A Knoll, or hillock, or underfeature, is a small hill connected

with the main hill, or with a spur, by a saddle or col.

Watershed is the high ground, the hill, or range of hills, in

which streams and rivers take their rise. The ground
from which water flows in two different directions.

Watercourse is the lowest part of a hollow, or valley, or

ravine, or bed, in which water would flow.

All the before described features are shown in Plate XIII.

The main watershed line is indicated by a chain-dot line, and

a few of the minor ones by dotted lines. Spine of the under--
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features are marked with a cross, and some cols with the

letter C. The streams are shown in blue. There is a

saddle or col just where the W of " Watershed " comes,

and there is another between the letters E and D of the same
word. The student will find it worth his while to study

this bit of ground carefully, and after a while, when Chapters
VIII. and IX. have been mastered, to try and design other

pieces in the same style, introducing the different features

according to fancy, or to suit particular conditions.

A Contour is the line of intersection of a hill by a horizontal

plane : or is an imaginary line, or mark, running com-
pletely round a hill, at the same level all the way round.

Approximate contours are used in military sketching, i.e.,

contours determined as accurately as can be, with such
instruments as clinometer, abney level, aneroid barometer

Form Lines.—Are approximate contours sketched in by eye,

and showing the general shape of the ground rather than
the altitude.

Orthogonals.—Are imaginary lines drawn down a slope,

cutting each contour in succession at right angles. An
orthogonal frequently, but not necessarily, coincides with

the watershed line of a hill, or spur ; and is generally the

line selected to pace down when the contours are being

sketched in.

Vertical Intervals-^generally written V.T., and always ex-

pressed infect—are the vertical distance that one contour

is above or below another. The vertical intervals are

fixed as follows for sketches drawn on a scale of 2 inches

to a mile and under :

—

V.I. (in feet) -= —
No. of inches to a mile (of the scale of map).

For larger scales officers should use their discretion

:

thus V.I. for map 4 inches to 1 mile is 12 \ feet. This is

inconvenient so use 10, 15 or 20, preferably 10 or 20, as

1 inch ordnance maps show contours at 100 V.I., which
would be useful if an enlargement wTere made.

Horizontal Equivalent—generally written H.E., and always
expressed in yards—means literally the number of yards

measured horizontally which correspond to any given

F
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Section.

degree of slope, the V.I. being fixed. For example, you
ascend a slope of 5° until you are 20 feet vertically above

your starting point. You will find then that your hori-

zontal distance from your starting point is 76.4 yards.

In other words, the H.E. of 5° (the V.I. being 20 feet) is

76.4 yards. (See Fig. 12.)

This distance can either be calculated from a formula which
"will be found

and explained
in its proper
place (Chapter
VIII.) or ascer-

tained by con-

struction ; that

is by drawing a

figure to scale,

as in the annexed
diagram, and
afterwards mea-
suring off the

base, or H. E.

If done care-

fully, the result

ought to be the

same as by cal-

culation. But
the scale must
always be an ex-

aggerated one.

In the illustra-

tion appended, 36 inches to a mile has been used. Looking
at this illustration, it is evident that the following defini-

tions of horizontal equivalent are correct. Horizontal

equivalent is the distance in plan betiveen any two contours.

(See Plan, Fig. 12) or, is the base of a right-angled triangle,

of which the perpendicular is the V.I. (in feet) and the

angle opposite to it is the slope of the hill. (See Section,

Fig. 12.)

A Gradient is a slope expressed by a fraction, which alscr

^LOPE OP' 5

DISTANCE 76^'YarcLs

Plan

Fig]2 36ubtxxjbMdd.
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md'^ates its steepness ; or to put it more definitely, which

shjws the ratio between the vertical height, and the hori-

zontal base of the slope. The numerator of the fraction

(which should always be 1) represents the height, and the

denominator the base. Thus, if we speak of a gradient of

|, or 1 in 6, we mean that the height of the slope is one-

sixth of its base: e.g., if the base was 1200 yards, its

height would be 200 yards, or 600 feet.

A slope may be, and often is expressed in degrees. Thus a

slope may be referred to as a slope of T
l

2 (1 in 12) or a

slope of 5°. If the degrees only are given, the corres-

ponding gradient can at once be found (approximately

only, but with sufficient accuracy for all practical purposes)

by dividing the given degrees by 60. Thus, a slope of 5°

is the same thing as a gradient of -^ or tV : a slope of 12°

would be \% or 1 in 5, and so on. This is particularly to

be remembered, as it will be found very useful later on.

Of course, conversely, if the fraction expressing a gradient

be multiplied by 60, the corresponding degree of slope is

at once ascertained. Thus, the gradient being ^ the

corresponding slope would be T̂ x 60= 4°, and so on.

A Section (of ground) is a representation of the outline that

would be exposed by its intersection with a vertical plane

in any given direction.

Section Lines are horizontal parallel lines by means of which
sections are drawn. Each line represents a rise, or fall, of

one contour. The name is also applied to the lines which
are selected to pace along when contours are being
sketched in. (See Chap. XL, p. 175).

A Datum, or Datum-line, or level, or point, is an assumed
level with reference to which heights are measured, or

compared, or shown in a section. It is usually, but not

necessarily, the lowest point in a sketch.

Ilachures are the strokes of the pen, or pencil, either

horizontal or vertical, with which the shading of hills may
be effected. Vertical hachuring is used on many English

and^loreign small scale maps. An illustration of this is

given in Plate XIII.

f 2
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Stumping is the process of developing hill-features by
shading them in mezzo-tint, using a leather stump and
black lead pencil. It is now seldom used.

Brushwork is a method of developing hill features by washes
of neutral tint or sepia, laid on in the usual way with a
paint brush, light or deep washes being used according to

the degree of slope represented. It is very effective if

cleverly done, but it requires special aptitude, and practice.

The Layer system of showing hills is an excellent method.
Bartholomew's half-inch tourists' maps show it very plainly.

Orientation is the term applied to the practice of setting

a map or plane table so that the north line points

north.

CHAPTEE IV.

CONVENTIONAL SIGNS,

Conventional signs are particular ways of representing on
a sketch natural features and objects, such as roads, railways,

telegraphs, troops, &c. These signs have been found to be

the most suitable ones that can be devised, and therefore

one should be familiar with them, and invariably use them
in. a military sketch.

' Plates XIV., XV., and XVI., show all the authorised con-

ventional signs used in Military Sketching. They should be

attentively studied, together with the explanatory remarks

below. The symbols used on the Ordnance Survey Maps
are given for information only.

(a.) Roads should be drawn with continuous lines if

they are fenced, or have any obstructions along their sides,

which may interfere with troops moving freely on and off

them. Jf no such obstructions exist, they are dr/|wn with

dotted lines. It should be written along them here and

there, whether they are metalled or unmetalled : occasionally



CONVENTIONAL SIGNS&TERMS USED IN MILITARY TOPOGRAPHY.

SYMBOLS USED ON ORDNANCE SURVEY MAPS ( fo

Cutting

TAdh'on only)

Tunnel
i --rfniiiinrm^

Road under Ri

Single

Mineral LmeorTramway

l
5tand2 nd Clo55roods Main Roads tromTown toJown lAtt. and

may be colored yellow t „
f } upwards of metalling From To

Class
J

to be written on margins.

[Country Road fromTownto Village orVilloqeto

a' Villaqe under 14 ft of metallina tut in

|

good repair.

Do. Do. but in bad repair.

Unmetalled cart tracks

ridlepaths and footpaths _

Roads.Railways, Hedges. 5c.Sc

dk.

Deciduous Trees

CONVENTIONAL METHODS OF SHEWING OBJECTS IN NATURE ' "
l'.

; X. ' £~

Church or Chapel

• ith Tower - without Tower

nth 5pit
or Spire

Windmill

Obstacles

Clearance
or

Demolition

ABBREVIATIONS
Post Office _. P

Posts Telegraph Office .. T.

5ign Post _., s P

Well rW

BRITISH TROOPS

Mounted /inline-. ... •
—

^tot

{adYtTh? \
Column of Rourissmsai

Mounted \ Other Formations iJm
Infantry)

( Vedette f

Artillery
j

Guns m Mion.. \\\ l|l

{ Guns on March. .
_-= =-

Infantry
Column of Route I

\ Of/ier Formations

{ Senlry_ +

|
On Morcn

'

mhm*
TronsP 0fA

l?qrAerf.,__ m>
3ntish Troops Red Opposing Forces Blue

REPRESENTATION OF H I LL~FEATURE5 AN CONVENT) ON AL COLOU RS
Colours. Contours and heights, burnt sienna: where this is not available or time does not

allow. contours maybeshewn by chain-dotted black lines
Streams

, blueiot block), double line when over 15 ft wide
Roads, outlined in black metalled roods may be colored brown
Woods, to be shewn by symbols for trees or colored qreen
Villag es. and houses, black.

^

Rood enclosed by hedqe. fence ditch

r obstacle of any kind.

...riiHIWlmn-

^Mmjimiiir" n '''

Embankment

vn tint denotes metalled rood F>

wn colons not available the word
~ldor Unmetilled should be inserted

Cliffs
Quarry

SYMBOLS USED IN FIELD SKETCHING
No re Words whkhjshould appear on rheSKefch ore shewn i n block

roB3»
lles

Woods

Road without fence. etc
Nature of wood to be given in writing

'/>"- Oak'.'Firl'h -:: /,',:',- passable n;

impassable s. by what arm.

Fields with walls hedges.fences. ditches or any obstacle

It is unnecessary to state the nature
of the cultivation unless required by
the object ofsketch

fo. I )(
Fen// Bridge

<1 Sketching, t by the pern

State nature of foreshore
& or what state of the tide
if is practicable for tondmq

ir of His Maje«ty'» Stationery Office.

Entrenchments

I

. b" ^ II S rone etc

Cutting

i

^rrmr imthv.5
,

'^ 1"

' '••HUUl tunnel UlUU^
1

'

[|
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the width of metalling should be written along the road,

thus, 12'm. means a metalled road 12 feet wide. Every

road or railway shown on a sketch, should have From
at one end of it, and To at the other. As a general

rule From should be used on the left, and at the bottom

of a sketch ; and To where the road leaves the sketch,

at the top, or on the right hand side of the paper. If it is

known, the distance in miles to the next town or village

should be added, thus :—To FRIMLEY, 21 miles; or To
HYTHE, said to be 16 miles.

(b) A railway is shown by a continuous black line with

cross bars, or by a single red line. When time does not

admit, by a single black line and the word " railway " written

along it The word "single," or "double" should be writ-

ten in a similar manner.

(c) The name of a river should be written winding

along, and in its course, and the direction of the current

shown by an arrow in mid-stream. Only a river or stream

that flows all the year round should be coloured. Rivers over

15 feet wide are shown by double lines under 15 feet by a

single line.

The bank nearest the left hand top corner of sketch,

should be slightly thickened.

(d) The construction of a bridge should be indicated by
the words iron, stone, wood, boats, dec, as the case may be.

(e) It should be noted in regard to woods what the

timber is, and whether there is undergrowth hindering the

passage of troops, or not. As a rule, pine and beech woods
are free from undergrowth.

(/) Villages are generally one of three types :— 1, circular

;

2, long in proportion to their breadth ; or 3, broad in pro-

portion to their length. In drawing them their general

shape should be depicted accurately. It may be a matter
of some importance.

Indian villages are simply an agglomeration of mud huts,

with numerous narrow tortuous and ill-defined paths leading

through them. They should be drawn as shown in PlateXV.

On small scales the villages should be blocked in ; on
larger scales the houses and gardens should be shown.
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(g.) A marsh is shown by horizontal lines, blue if colour

is used, and a few short black vertical strokes to represent

the rushes.

(h.) A heath is shown by small vertical strokes, short at

the ends and longer in the middle, but the bottom edge kept

quite horizontal.

A heath and marsh are very apt to be mistaken for one

another, it is therefore advisable to write the word heath or

marsh over it.

(i.) In drawing an "embankment" and "cutting" care

must be taken to draw the hachures at right angles to the

road, &c. In an embankment the hachures are drawn from

the road, nnd in a cutting towards the road. A fine line is

drawn along the top of a cutting.

(j.) A "cliff" and "quarry" require care in drawing.

The top of a cliff is not straight but indented ; draw a few

vertical lines to represent the salients and re-entrants, i.e.,

spurs and ridges, then put in a few cross bars from the

salients meeting in the re-entrants, thick and close together

near the top, getting thinner and farther apart as they near

the bottom.

(k.) Postal Telegraph Offices are shown by the letters

P.T.O. ; forges and smithies by the letter F ; important

public-houses by P.H.

(I ) When troops are shown on a sketch, the symbols

need not be drawn to scale. The unit and strength can be

written alongside.

In outpost sketches the letters P.S.R. stand for the

words picquet, support and reserve. The direction a patrol

takes should be shown by an arrow.

Intrenchments are shown by a single line on scales up to

4 inches to a mi e, and on scale of 4 inches to a mile and

over by a double line.

(ra.) All printing should be horizontal with a few obvious

exceptions, e.g., the names of rivers, roads, railways, moun-

tain ranges, and any description of nature and condition of

a track of ground, which should be written as far as pos-

sible to extend over the ground described.
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The names of towns, villages, rivers, on a sketch or in a
report should be in plain bl« ck capitals thus:

—

WOOL-
WICH. The size does not matter so long as the letters are

neatly drawn. For headings J$" and for other printing,

capitals /q", small letters £$" *s suggested as a useful size.

(n) Finally, do not trust entirely to conventional signs

to convey your meaning, if you think there is the smallest

chance of their not being understood. For instance, the

conventional signs for a marsh and heath. Again, you
reconnoitre several miles of road. The country on one hand
you find to be a network of fields with hedges and ditches

;

and on the other fairly open and fla*-, but somewhat
wooded. Now instead of covering your paper on one side

with the conventional sign for hedge rows, etc., and on the

other with trees, it would be decidedly better to write

on the one side :
—" Fields all along here> ivith hedges and

ditches impassable for troops" :and on the other—" Country
here open and flat, ground firm and practicable for all arms,

hut somewhat tvooded, and view much interftred with"

In sketching on small scales, the following is the principal

detail to be shown :

—

Roads, milestones, telegraph and telephone lines, rivers,

streams, canals, railways, bridges, villages in block, only

showing the main roads passing through them, farms, soli-

tary houses, woods, orchards, lakes, ponds, marshes, post

and telegraph offices, forges, smithies, wells.

COLOURS.

Sketches should always be coloured if there is time, and

if the materials are available. In the field coloured chalks

can be substituted for paint. The Germans use them
largely for rapid sketching. They help to give a clear and
vivid idea of details.

When paint is used it must be laid on before the sketch is

touched with ink. Pencil lines too should be first rubbed

out, unless it is intended to ink them in eventually.

If tracing cloth is used for the fair copy of a field sketch,

the paint is the last thing put on, and then it is all put on
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the reverse side, and rather darker than intended to appear

on the front.

The conventional colours for various objects are as

follows :

—

Contours and Heights.—Brown or red, or if these colours

are not available, by a chain dotted black line.

Streams, Lakes and Ponds.—Blue wash. Only streams

which run all the year should be painted ; otherwise they

should be drawn in black. The edges are a deeper shade

of the same colour, and the bank nearest the top left hand
corner, from where the li'jht is supposed to come, being in

shade a little thicker still.

Roads.— Outlined in black. Metalled and main roads may
be coloured brown.

Railway.—A broad red line.

Woods.—A green wash and no symbols.

Cultivation.—A yellow wash.

Villages and houses.—Black.

Troops.— British in red, Opposing forces in blue.

Entrenchments.—Bed line.

In using paints one method is to first damp the surface

to be painted ; having mixed sufficient wash, put it on

and let it dry. This will ensure an even tint. Washes
should not be too thick. With chalks, the pencil should

be continually twisted round in the hand to keep an even
breadth of line.

Water and Roads.—Apply a light shade all over and then
rub in with a chamois leather or handkerchief.

Woods and Cultivation.—A diagonal haehuring.

QUESTIONS.

1.—Draw a winding river, average width 200 yards, scale

Toie o> a°d show, crossing it at various points : a double line

of railway over an iron girder bridge on stone piers : a

bridge of boats ; a masonry bridge : a flying bridge : and a
ferry.



Anchorage F 3,

Bank D, E. /, 2

Bridge B 2, D, E 3

Canal A,B,2,3,

Cliff GJ.1,2,

Church with Tower E 4,

„ Spire F 4,

Church without

Cutting

Ditch

Embankment

Ferry

Fence

Forge

Ford

Garden

Gravel Pit

Heath

Houses

Lake

Lighthouse

Lock, Canal

Marsh

Metalling of roads B 2,D 4,E 2,

North Points G 2, 3,4,

Orchard f, ft /

Pond A, B, /.

Postal Telegraph Office F 4
,

Printing— see sketch

Quarry £ 2,

Railway B, D, E, 1-4.

Road, metalled A, C. 1-3. f. F 14.

,, unmetalled E 1 2,

River A, F, 2, 3,

Sand F, G, 2,

Sandpit D t E, /,

Smithy F 4,

Telegraph A-E, 3, 4,

Telegraph Office F 4

,

Trees A, B, 2. 3. C. D. 2, 3,

Tunnel E I

,

Village E 4

,

Wall same as Fence, Bank

Windmill E 4
,

Wood A, B, /, 2.

S acute, of HE 20' V.I.
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2.—Draw neatly the conventional signs for Vedettes : a

Battery Horse Artillery on the march : a Sentry : Transport

on the march : Infantry in line : the site of a battle : and
for true and Magnetic North, showing a variation of 18J°

West

3.—Draw an imaginary piece of ground, about 6 inches

by 4 inches, and introduce appropriately the following con-

ventional signs :

—

A river flowing from N.E. to S.W. : a seacoast, with sand,

anchorage, and cliffs : a pier and lighthouse : roads, metalled

and unmetalled, and with and without boundaries, and
passing over embankments, and through cuttings : a pond :

a marsh, and a line of telegraph.

CHAPTEE V.

INSTRUMENTS AND THEIR USES EXPLAINED,

The Instruments generally available for Military Sketch-

ing are :

—

a. The Pocket Sextant.

b. The Prismatic Compass, and Prot? actor.

c. The Plane Table.

D. The Clinometer and Abney Level for measuring
slopes.

e. The Aneroid Barometer for reading heights.

f. The Chain, for lineal measurements.

And, of course, every one must know how to keep a Field -

Rook.

The above instruments, <fec, will now be fully described,
their various uses explained, and their merits and defects
for particular purposes compared. But it may be noted
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here, as has already been remarked in the Preface, that the

use of the Pocket Sextant and Chain, for Military Sketch-

ing, is exceptional ; and a knowledge of the manner of work-

ing wTith them, though very desirable, is not absolutely

necessary for a Regimental Officer, nor for promotion exami-

nations. Moreover, it takes much longer to learn the

intelligent use of the Pocket Sextant : it is an expensive

instrument compared with the compass : and it requires

time and skill to develop the fine wrork that it is capable

of. In short, it is more adapted for survey (not sketching)

operations, conducted by adepts, than for general use. The
beginner, therefore, will do wisely to leave the Pocket
Sextant alone until he has thoroughly mastered the use of

the Prismatic Compass, and Plane Table. These are instru-

ments whose use is very quickly learnt, with which
excellent work can be turned out, and with which every
Officer should be familiar. The Prismatic Compass, being
as portable as a watch, would probably be the more
generally useful of the two on service, but there is no doubt
that in simplicity, speed, and accuracy, the Plane table

is superior to it. Its want of portability is the only objec-

tion to the Plane table, though even this may be to a great
extent, overcome, as will be explained presently. We may
now proceed to consider each instrument separately, and
learn how to use it.

I.—THE POCKET SEXTANT.

The Pocket Sextant is a reflecting instrument, and reads

angles only, not bearings. The instrument ready for use is

represented in Plate XVIL, and the names of its different

parts are there given.

The arc of the Sextant is generally graduated up to 120°

or 130°, but it will be found that the actual angle contained
between the graduations 0° to 120°, or 0° to 130°, is only
G0°, or 05°, as the case may be. The reason for this is

explained in the following remarks which illustrate the
principle and construction of the instrument :

—
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«£/

A B C (Pig
IS) is a Sex-

tant. B C is the

graduated Arc,

H, or a 6, is the

horizon glass,

fixed parallel to

A C. A is the

index mirror,

and A G the

index arm,
which moves as

the mirror turns

and denotes the

observed angle

on the arc B C.

E is the position

of the observer's

eye. Now if the

index arm poin-

ted to 0° on the

arc, it is evident

the glasses A &
H would be

parallel to each

other. Let us

suppose them
in this position.

Now let it

be required to

find the angle subtended at E by two distant objects, and
P. is observed by direct vision through the lower half of

the horizon glass H. And the index mirror is then turned

until the right hand object P coincides with it by reflection

in the upper half. The index arm will now indicate the

amgle on the arc B C. Now the true angle observed is

(ignoring the effect of parallax) the angle PAD, the line

A D being drawn parallel to E 0, whereas the angle recorded,

G A C, is (as will be proved immediately) only just half oi

the angle PAD; therefore to avoid a palpable error, all the
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graduations on the arc are doubled ; or, in other words an
actual angle of 60° is divided to show 120°.

To prove that the angle PAD is double the angle G A C, or

which is the same thing, double the angle F A E.

The angle of incidence P A Q is equal to the angle of
reflection BAG, and the angle of incidence A Ha is equal
to the angle of reflection b H E. Also, the angle H E A is
equal to the angle H A E, because A E and a b bein<'
parallel, the angles A E H, and a H O are equal; and a II O
is equal to b H E; and b H E is equal to a HA; and a II A
is equal to H A E (being alternate angles) ; therefore H E A
is equal to H A E. Now the angles OFQ and DAQ are
equal, but F Q is equal to the two angles F A E, F E A

;

and F E A is equal H A E, therefore the angle 6 F Q, orDAQ, is equal to the angles F A E and H A E. Take away
the equal angles PAQ and BAG, (or H A F) and th-
remaining angle P A D is equal to 2 F A E. q.e.d.

The parallax of the Sextant.—To ascertain with absolute
theoretical exactness the angle subtended by any two objects
at the point of observation, the eye of the observer should be at
the centre of the index mirror (A Fig. 1 3/ But as this cannot
be conveniently arranged, the observation is made from. E, a
little to one side of it. This occasions what is called the
parallax of the instrument. To define it : it is the angle
subtended at the right-hand object by the point of vision and
the centre of the index mirror. This angle is so small as to
be barely perceptible when observing objects so close even
as 400 or 500 yards. At half a mile all error vanishes. The
effect of parallax—when the effect is appreciable is to
make angles up to about 25° read less than they ought to
be : beyond this the angles observed would be greater than
they really are : whilst at about 30° parallax produces no
effect.

The adjustments of the Sextant—Before using a Sextant
make sure that it is in adjustment. To ascertain this, look
at some sharply-defined object such as a telegraph-post, or
the side of a house, &c, at least half a mile distant (to avoid
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the effect of parallax) and turn the index-mirror until the

object and its own reflected image exactly coincide. The
arrow on the Vernier of the index arm ought now to point

to zero on the graduated arc. If it does not do so the

instrument is out of adjustment. If the difference is some-

thing very small, say 5 minutes, it is better to note it, and
add or subs tract 5' from each observation made, than to

meddle with the adjustments, which, if carelessly attempted,

may injure the instrument. Thus, suppose the arrow

pointed 5' to the right of the zero on the arc—in other

words, suppose the reading was 5' when it ought to be 0'

—

then 5' must be subtracted from every angle observed.

And the 5' would express what is called the index-error of

the Sextant. It will be observed that there are divisions on

the graduated arc to the left of the zero. These form what
is called the arc of excess. If the arrow pointed to 5' on this

arc of excess, when the reading ought to be 0, then 5' would
have to be added to every angle observed.

To adjust the Seottant.—Two adjustments are necessary :

—

The 1st.—To see that the two mirrors are parallel to each

other when the arrow on the Vernier points to zero on the

arc.

The 2nd.—To see that the horizon glass is perpendicular

to the plane of the instrument,

For the 1st adjustment : Set the Vernier at zero, then look

as before at some well-defined object at least half-a-mile off.

Take out the adjusting key, A, Plate XVII., put it into the

side key-hole Y, and by steadily turning it make the object,

and its reflected image exactly coincide.

For the 2nd Adjustment : Look at the far horizon, if it

and its reflected image appear as two horizons, put the key
into the top key-hole, X, and turn till they appear as one

only.

To observe an angle with the Sextant.—Hold the Sextant in

the left hand, look at the left hand object, and turn the

index mirror until the right hand object exactly coincides
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with it by reflection. Then read oft the angle indicated on

the arc. If from peculiarity of background, or light, it is

preferable to look directly at the right hand object, and to

make the left hand one coincide with it by reflection,

then hold the Sextant upside down while making the obser-

vation.

To measure a Vertical Angle.—Hold the Sextant in the
right-hand, with its screws to the left. Look directly at

the lower of the two objects, and bring the upper one down
to coincide with it. Then read the angle off the arc as before.

The Pocket Sextant will not measure an angle larger than
about 120°. This is one reason why it is not a suitable

instrument for traversing {See Definitions). Sometimes,
however, a larger angle must be measured. In such a case,

an intermediate point must be noted, and the angles
between it, and the left and right hand objects measured
separately and added together. Thus, an observer at

wishing to measure the angle A B, would have to select

some intermediate conveniently situated point, such as C,

and then first observe the angle A C, and afterwards the
angle COB. Their sum would of course be the required
angle A B. (Fig. \i).

Very often it is required to measure the true horizontal

angle between two objects wilieh are not on the same level.

In such cases care must be exercised, or mistakes will be
made. The actual angle between the two objects can be

readily observed by holding the sextant on a slant, so that

its plane may be parallel to the two objects. But the angle

thus obtained will be greater than the true horizontal angle,

and if this angle was plotted, the direction of one of the

objects at all events would be seriously out. To guard
against this liability to error where an angle has to be

measured between objects on different levels, the observer

must, with the aid of a plumb line, endeavour to find some
point vertically above or below one of the objects, and on

the same level as the other object ; and then measure the





Plate XVIII
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angle between this point and the other object, It will be a

much nearer approximation to the truth than if the angle

had been measured in an oblique plane between the two

objects.

~B

Another expedient by which a close approximation to the

true horizontal angle between objects on different levels may
be obtained—suitable when the angular distance between
them is small—is to select a third point about 90° or 100°

away from them, and measure separately the angle between
each of the objects and this point. The difference between
the two observations will be the angle required.

The foregoing remarks will perhaps be better appreciated

after a study of the following illustration.

—

(See PlateXVlll.)

An observer standing at 0, facing a range of heights

C A B, wishes with a sextant to fix the correct direction of

the points, CAB and of the depressions between them, D
angl E. The section on the line CAB shows the difference

in level between all these points, and it is evident that if

he measures separately the angles subtended by C D, (See

Section) D A, A E, and E B, their sum will come to a great

deal more than the true horizontal angle subtended at by
the points C B ; and if the angles thus observed are plotted,

the result would be worthless, for the directions given to

the various points would be wholly incorrect. Therefore, vvhat

he would do, would be by means of a plumb line to find a point

A/, vertically below A (regarded from his position at 0) and
Q



56

on the same level as C, and then measure the angle C A';

this will give him the true illative directions of C and A,

and he can plot them with confidence. The direction of B
would be obtained iii the same manner by measuring the

angle A" B, A" being a point found by the plumb line,

vertically below A, and on the same level as B. Similar

precautions would be used in making observations to get D
and E.

Intersection with the Sextant. {Plate XIX.)—The Sextant

is an instrument which in accuracy approaches the Theodo-

lite, as it gives readings to within one minute. Some
sextants indeed read to half minutes. Moreover, it is not

like a compass affected by the neighbourhood of iron, or by
bad weather. It is therefore specially adapted for accurate

work like intersection. The process is quite simple. The
angles observed must be methodically recorded, acute inter-

sections must be avoided, and care must be taken (as

previously explained) that all the angles are truly horizontal

ones. A base A B is first selected and measured. Then
standing at A, a round of angles is observed, and recorded

thus :

—

FromC to B-64° 37'

„ D to B- 35° 49'

AtA<{ „ BtoE-48° 0'

„ B to F- 88° 21'

„ F to G- 51° 41'

Then proceeding to B another round is made and notedthus :

—

( From A to C - 35° 2' (this fixes C.)

A R } „ A to 1) - 90° 23' (this fixes D.)
At **

1 „ E to A ~ 41° 0' (this fixes E.)

C „ H to E - 89° 27'

We can now go to E, which has been fixed by the preced-

ing observations, and note another set of angles, thus :

—

( From F to A—95° 32' (this fixes F.)

At E ] „ G to A—48° 10' (this fixes G.)

( „ B to H—36° 47' (this fixes H.)

In this way, the triangles can be extended as may be

required. The next thing is to plot, or transfer to paper,
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the observations recorded. The instrument ordinarily avail-

able for Military Sketching purposes is the ivory protractor.

But this protractor is only graduated to degrees, and there-

fore it is wholly unsuited to protracting angles measured
With a sextant, for it would be obviously of little avail to

observe an angle to within one minute, unless it can be laid

down on paper with something like corresponding accuracy.

Consequently, to plot an intersection of stations observed with

a Sextant, one of the three methods described below must be

had recourse to :

—

(a) The observed angles may be protracted by means
of a Circular or Semi Circular protractor. These protractors

are made of various sizes, and generally provided with

Verniers, giving readings sometimes to one minute. They
are, however, delicate and expensive instruments, trouble-

some to use, and not adapted to field work. Another kind
which is sufficiently accurate, and much simpler to use, is

made of cardboard, in sizes varying from 12ins. to 18ins. in

diameter, and graduated down to 15 minutes, so that angles

may be laid down by estimation to within 5 minutes. The
use of these is recommended. In practice it will be found
a good plan to cut a small hole out of the centre of one with

a stirrup-punch, so that it can be accurately adjusted to the

point at which the angles are to be laid off. To mark off

the angles, a needle, or a very finely-pointed pencil must be
used, and the protractor must be kept perfectly steady

throughout the operation.

(b) On most ivory protractors is engraved a scale of

Chords, marked C, or C H 0. By its means, angles can be
protracted much more accurately than by simply laying

them off with the protractors in the ordinary way. There-

fore, if a circular cardboard protractor is not available, the

Scale of Chords may be used with advantage for plotting

the triangulation. Subjoined is an example of its use.

At the point A in the line A B, it is required to lay off

the angle C A B = 64° 37', D A B = 35° 49'.

From the Scale of Chords take in the compasses the

distance from to 60°, and with A as centre, and radius

equal to this distance, describe the arc E F, cutting A B
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(prolonged if necessary) in F. Then with centre F, and
radius F C = 64° 37' (taken off the scale of chords) and
F D = 35° 49', describe arcs cutting F E in C and D. Join

the points of intersection with A, and the angles thus

formed, C A B, and D A B
}

will be the angles required.

(See Fig, 15,)

Fig. 15

(c) The third, and most accurate, method ol laying

down the trianguLation is by calculation. In the triangle

A B 0, (Fig. 16) if the side A B is known to be 6,000 feet,

Fig 16
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and the sides A C and B C can be calculated to be respec-
tively 4037.07 feet, and 5055.63 feet, then it is evident that
the position of C can be very accurately fixed by describing
arcs with centres A and B, and radii 4037.07 feet and
5055.63 feet respectively. The intersection of the arcs so
described will, of course, exactly fix C. Now the sides of
any triangle can be calculated if we know certain things
about it. We must know either two of its angles (in which
case we, of course, know the third angle also) and one of its

sides : or, we must know two of its sides, and the included
angle. One of the above conditions being complied with,
the calculation of the sides is a mere matter of a little time
and trouble : but whenever the time is available the trouble
should be taken, for this method is by far the most accurate
of all, and therefore it is recommended always to calculate
the sides of the principal triangles whenever it is practicable
to do so. Tn this way only can the full benefit of working
with such an accurate instrument as the Sextant be reaped
A couple of examples are given below.

1.—A base A B is measured to be 6,000 feet exactly.
The angle B A C is observed to be 56° 30', and the angle
A B C 41° 45'. The angle at C, therefore, must be 81° 45'.

Required the length of the sides A C and B C. '

The rule for solving a triangle when its angles and one of
its sides are known is this : The sides of a triangle are to

each other as the sines oj the opposite angles. Therefore, in
the triangle ABC.

A B : A C : : Sin. C : Sin. B
or, it may be more conveniently stated, thus :—

• Sin. C : Sin. B : : A B : AC
or, Sin. 81° 45' : Sin. 41° 45' : : 6,000ft. : A C

Sin. 41° 45' x 6,000
"~

Sin. 81° 45'
—

The natural Sin. 41° 45' = .6658817\Taken from the Table
The natural Sin. 81 u 45' = .9896514/ of natural sines.

. A p .6658817 x 6000 ;ao* n*
'

" AC = S8966U-
= 4037 -07f^
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And B 0, calculated in the same way will be found to be

5055.63 feet.

It is usual however to use logarithms in making these

calculations; and to simplify the process, the cosecant oj the

angle opposite the known side is used instead oj the si .

The proportion would then stand thus :

—

Sin. B •
: A B

Cosec. C.

/.A C = Sin. B x A B x Cosec- C

By logarithms :

—

Log A C = log. sin. B -I- Log A B + log. cosee.

= log. sin. 41°45 + log 6000 + log. eosec 81° 15

= 9.8233971 + 3.7781513 + 10.0045178
= 3 6060662

and therefore, A C = 4037.07 feet-

In the same way, B C will be found to be 5055.63 te?c
;

if calculated from the proportion :Sin.A: :AB:BG
Cosec. C

2.—In the triangle A B C, Fie/, 17, the side A B is known
to be 2000 feet, and the side B C, 3000 feet, and the angle

between them 80°. It is required to calculate the angles

at A and C, and the length of the side A C.

In the triangle ABC, Sin. C=B A
B C

and Cosec. C=
ii A

.-. Sin, C= 1 1

'* C=Cosec. C.

BA
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(j In this case the

rule is :

—

As the sum of the

tivo known sides is

to their difference,

so is the tangent

oj half the sum oj

the two unknown
angles to the tan-

gent of half their

difference. Half

their difference

thus found added

to half their sum,

will be the larger of the two angles required, viz., that

opposite the largest side. All the other parts of the triangle

can then be found as before.

Therefore, by the rule just stated, we have

—

5000ft. : 1000 feet : : Tan. 50° Tan. AziC

m A-C 1000 x tan. 50
...Tan._-= ŵ

.-.Log. tan. ^z£l=log. 1000 + log. tan. 50° - log. 5000

"= 3.0000000 + 10.0761865 - 3.6989700

= 9.3772165

And therefore, ^=— = 13° 24' 22.8"

.-.The Angle B A C = 50° + 13* 24' 22" = 63° 24' 22"

and B C A = 50° - 13° 24' 22" = 36° 35' 38"

Now all the angles being known, A C can be readily

calculated as before, thus:

—

1

Cosec. A
1

°r
' Cosec. 63° 24' 22"

Sin. B : : B C : A C

: Sin, 80°
: ; 3000ft, A C
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J.AC = Sin.. 80° x 3000 x Cosec. 63° 24' 22"

/.log. A C = log. sin. 80° -flog. 3000 + log. cosec. 63° 24' 22"

= 9.9933515 + 3.4771213 -f- 10.0485645
= 3.5190373

And therefore AC = 3303.97ft. Answer.

N.B.—When triangles are laid down by their sides, it is

usually done with Beam Compasses, to ensure the greatest

accuracy, but a pair of common compasses may be used if

they are carefully manipulated. It may be noted here that
the bearing of the base-line of a triangulation should be
always taken with a Prismatic Compass. Its bearing being
known, the true and magnetic meridians can then be
correctlv shown on the sketch by the proper conventional

signs. (See Page 44).

Resection with the Sextant.—To resect your position, means
to determine the exact spot on your sketch at which you are

standing, by means of observations made on distant objects,

which are already laid down on the sketch. To do this

with a Sextant, three such objects must be visible. With a

Prismatic Compass, or Plane Table with a compass, only ttvo

are necessary, but three points are desirable. (See

Interpolation, Page 108).

The various methods in which resection may be effected

with a Sextant are described below :
—

-

1st Method.—An observer standing at O, wants to find his

position on his sketch, on which the three points ABC
visible from where he is standing, are already laid down.
(Fig. 18.) He first, with the Sextant, observes the angle

A O B to be 35°, and the angle B O C to be 47°. He then
takes his sketch, and joins A B, B C, and from B draws the

line B D in any convenient direction. Next, from A, he
draws the line A E, making an angle of 35° with B D : and
from C, the line C F, making an angle 47° with B D. Then
about each of the triangles A E B, and B F C, he describes

a circle, and finds that his true position is at the point O,

where the circumferences of the circles cut each other. For
if from the point O lines are drawn to A, B, and C, and the

angles A O B, B O C measured, it will be found that they

are 35° and 47° respectively, and, therefore he must have
been standing at O when he observed these angles*
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This solution is based on the fact that in triangles inscribed
in the same circle, and on the same base, the angles at the
circumference are equal.

2nd method, conditions the same as before. (Fig. 19).

Tlq.ld.
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This solution is based on the fact that in triangles on tha

same base, and inscribed in the same circle, the angle at the

centre is double the angle at the circumference.

The angles observed are, as before, A B, 35°, and
ft O C, 47°. Now 35° being the angle at the circumference,

the angie at the centre must be 70°; and this centre will be
found by drawing the lines A D and B D, each making an
angle of 55° with A B, until they meet in D. For in the

triangle A B D, the angles DAB, and A B D must together

be equal to 180°— 70° = 110°; therefore each of them must
be 55°. Then, with centre D, and radius D A, or D B,

describe a circle. The observer's position must be some-

where in its circumference. In the same way, the centre E
is found, and with radius E B, or E C, another circle

described, when it becomes obvious that the observer's posi-

tion must be at the point where the circumferences

intersect.

This method is rather a clumsy one, and involves setting

off so many angles that the result is not to be relied on for

extreme accuracy.

It may happen that one, or both, of the observed angles

is over 90°. The calculation must then be made for tlte

supplement of the observed angle, and the centre of the

circle will be found on the far side of the line joining the

two points which subtended the angle concerned.

For Example.—A B C being the visible points, the follow-

ing angles are observed: A O B 47°, and B O C 120°.

Find O. (Fig. 20).
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D is found as before explained, and the eircle ABO
described.

To find E, we must work with the supplement of the

observed angle 120°, that is, 180°- 120 = 60°. The rest

of the process is the same. Double 60°, and we get 120°

for the angle at the centre E, and therefore the angles E 1> ( \

E C B, must each be 30°, and by setting them oft* E is found.

Then, with E as centre, and radius E B or E C, the circle

B C is described, and the observer's position fixed at the

point 0, where the two circumferences intersect.

3rd method..—This method is a very simple and practical

one. It is called finding the position by adjustment.

Take a piece of tracing paper, and from any point on it O,

draw three lines O A, O B, O C, making the angles A O B,

and B O C, equal respectively to the observed angles. Then
lay the tracing paper on the sketch, and shift it about
till the lines O A, O B, and O C, pass exactly through
A, B, and C. Then prick through O, and your position is

found.

FURTHER USES OF THE SEXTANT.

The Sextant is very useful for laying our, angles quickly

jn the ground, and for measuring heights and distances
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These may be ascertained by construction, by calculation, o*

by the help of the scale of tangents which is engraved on
the cover of most instruments.

Cf

EXAMPLES.
1.

—

To lay out a right angle on the ground.—A line is

required* in the direction G,(Fig. 21) making a right angle at

the point B with the line A B.

Set the sextant at 90°

Stand at B, and look

through the sextant at a

flag planted at A, having
first sent a man out

towards C with anothqj

Hag. Make this man
move to the right or left

until the flag he holds

coincides exactly by re-

flection with the flag at A.
Then let him plant his flag in the ground. A line drawn
from it to B will be at right angles to B A.

F_

rwi- ll.
B

B

Fig 2Z.

If the right angle had been re-

quired at A, the sextant would have
been held upside down, and directed

on B, and the man moved- about as

before until his flag coincided with

the flag at B. (Fig. 22.)

In the same way any angle can be laid out with the sex-

tant ; only remember always to look directly at the left-hand

object : if it is necessary to look directly at the right-hand

object, as it may be sometimes, then the sextant must be

held upside down.

2.—To measure a distance.—(a) By construction. Let it

be required to measure the distance A x. (Fig. 23). Select
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and measure any convenient base A B. From its ends

observe the angles xA B, xB A. Plot the base on some large

scale, and set off the angles observed. This will fix the

position of x, and the distance A x can then be measured

off the same scale by which the base was plotted.

(h) By calculation,—The side A B being known, and

the angles at A and B, the side A x can be calculated, as pre-

viously explained,

(c) By the Scale of Tangents.—This method is parti-

cularly applicable to measuring short distances, such as

the breadth of a river, the height of a wall, &c. Subjoined

is the scale referred to :

—

Multiplier. Angle. Angle. Divisor.

1 45° 45° 1

2 63° 26' 26° 34' 2

3 7lc
3t' 18° 26' 3

4 75° 58' 14° 2' 4

5 78° 41

'

11° 19' 5

6 80° 32' 9° 28' 6

8 82° 52' 7°; 8' 8

10 84° 17' 5° 43' 10
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Fig 2?.

3 —Let it be required to measure the distance A x.

First lay off the right

angle x A B. Then set the

sextant at any one of the

angles given in the table,

and walk backwards in the

direction of B, until a point

is reached, at which x is

seen by reflection to coincide

exactly with A. Then
measure the distance from

A to this point, and accor-

ding to the angle you have used, multiply or divide it by the

correct multiplier, or divisor. The result will be the correct

distance A x.

Suppose, for instance, the sextant has been set at 63° 26',

and the point B found. The multiplier for this angle is 2°;

therefore the distance A x would equal twice the distance

A B. If it had been set at 45°, and the point C found, the

distance A x, would be the same as the distance A C, because

the multiplier or divisor for 45° is 1. If the angle 26° 34'

had been used, and the point D found, the distance A x

would be only half the distance A D, as 2G° 34' is one of the

divisor angles, and the divisor to be used with is 2. And so

on.

4.—The following useful example is extracted from Drayson.

It is required to measure the distance A x, but a base

cannot be measured except at B C. (See Fig. 25).

Fig 25.
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From A lay off a right angle as usual. Set the sextant at

any of the divisor angles, the nearer 45° the better, say at
26° 34'. Then by trial find the point B at which this angle
is subtended by Ax. Then move back along the line B C
until you find another point C, at which a smaller angle, say
14° 2', is subtended by A x. Now the divisor given in the
table for 23° 34' is 2 ; and that for 14° 2' is 4, and the
difference between these numbers is 2 ; therefore, if the
distance B C be measured, and divided by 2, the result will

be the correct distance A x.

5.—To measure the height of an accessible object A B
{Fig. 26).

Make a mark C on the object, the height of your eye above
the ground, say 5 feet. Then set the sextant at one of the

Fig. 26

angles in the table, say 26° 34', and step back to D ; that is,

until the point B coincides by reflection with the mark C;
measure the distance A D ; divide it by 2, the divisor given
for 26° 34'; and the quotient, plus 5 feet, will be the height
of AB.

6.—To measure the height of an inaccessible object A B.

(Fig. 27).
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Get as close to A B as possible, so as to use the largest

angle you can. Suppose you can work with 45°. Setting the

sextant at that, you find a point D at which B coincides

exactly with C, a spot the height of your eye above the

ground. At D, plant a stick F, equal in height to C ; then
set the sextant at one of the lesser angles in the table, say
18° 26', and step back till a point E is found at which B and
F coincide. Then measure the distance D E, and divide it

by 2, the difference between the numbers in the table opposite

the angles used, and the quotient, plus A C, or D F, will be

the height of A B.

Now that the height of A B is known, the distance A E
can be ascertained by multiplying it (minus the bit A C) by
3, which is the multiplier given for the angle 18° 26' which
was used at E, and D E being subtracted from it, the distance

A D is obtained.

It should be noted the parallax of the sextant exerts an
influence on measurements of this kind, the objects being so

close. To correct it, set the instrument at zero, and look at

the top of the object. It, and its reflected image, will not

exactly coincide. Make them coincide by slightly moving the

index-arm. Then note the quantity indicated on the arc of

excess (it will only be a few minutes), and subtract it when
setting the sextant at any of the tabular angles. Thus, in

the preceding example, if the error had been 10', the sextant

should have been set at 18° 16', instead of at 18° 26'.
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The chief uses of the sextant, and the manner of using it, have

now been explained. After attentively reading the instructions

and examples given in the foregoing pages, anyone ought to

be able to work it with facility after a few days practice in

the field. It only remains to sum up its advantages and
defects, and compare them with those of the Prismatic

compass about to be described.

Its advantages are that

—

(a) It is very handy and portable, and strong and
easily adjusted.

(b) It is very accurate, giving readings to 1 minute,

and sometimes less.

(c) It can be used in rough weather, or even on horse-

back.

(d) It is useful for quickly laying out angles on the

ground.

(e) It is useful for measuring heights and distances.

(/) It is not affected (as a compass is) by the neigh-

bourhood of iron.

Its defects are that

—

(a) The angles observed' with it are not always

horizontal angles.

(h) It is not nearly so well adapted as a compass for

traversing, or for filling in the details of a sketch, because

—

1.—It will not read an angle larger than about 120°.

2.—Any observation made with it, or any line

plotted, must depend upon one that has preceded

it : consequently any error that is made would
go on increasing all through a traverse. (See

page 105.)

3.—Resection with a sextant requires three fixed

points. With a compass only two are necessary.

H 2
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(c) Not being a magnetic instrument, it does not help

you to find your way, or keep your direction in a strange

country.

In short, for accurate work, like the observation of a

regular triangulation, or for particular work, such as

measuring heights and distances, or laying out field-works,

<tc, a sextant is the instrument to use ; but in traversing,

sketching in details, etc., the Prismatic Compass is far

preferable.

II.—THE PRISMATIC COMPASS.

One form of the Pritmatic Compass consists of a

shallow circular metal box, about ^ an inch deep, and

2 1 or 3 inches in diameter. In its centre is a short

upright pin, or agate point, on which is balanced a

magnetic needle, to which is attached a circular card

so that the card moves with the needle. The rim of

th card is divided into degrees and half-degrees, from
0° to 360c—sometimes into degrees and thirds of degrees.

To one side of the rim of the box is fixed a folding sight-vane
with a horse-hair down its centre, and directly opposite to it

is a glass prism enclosed in a metal case, with a slit in it

through which the horse-hair can be seen. The vane and
the prism are so fixed that a line from the middle of the slit

to the horse-hair would pass exactly over the centre of the

card. There is a small knob under the vane, outside the

rim of the box, by pressing on which the card can be stopped

from swinging about When the instrument is not in use,

the sight-vane folds down flat on the top of the box, and
throws the needle off the agate point. The compass can then

be carried about in the pocket without being liable to injury.

The Service Prismatic Compass {Fig, 27a) differs in that it

has a metal lid opening on a hinge with a glazed window
and hair line on it, which does duty for a sight vane. In

case the glass smashes, small holes above and below the line

are pierced in the metal, through which cotton can be

threaded.
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There is a brass ring attached for convenience in holding

and for a strap.

For night work the card is luminous ; there is also a

broad strip of luminous paint in the lid and the North
Point is marked with a large black diamond-shaped figure.

For marching on a compass bearing, a revolving glass, with

a black line on it, is fitted over the card. At the end of

the black line is a small vane, to facilitate setting. The
outside of the box is divided into 72 parts showing divisions

of 5°, and each division of 10 being numbered 1, 2, 3, 4,

etc., from N. to E. and S. and so round.

The Service Luminous Prismatic Compass,
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The Graduation of the Compass Card.— The numbers on

the card are reversed with regard to the direction of the needle.

That is to say, the north point is numbered 180° instead of

360° : the east is marked 270° instead of 90°
: and so on.

This is, of course, necessary to bring the observed bearing

under the eye.

Fig. 28 shows this plainly. The bearing of the tree due

west of the observer must be 270°; but this reading can only

be obtained by commencing the numbering of the card at

the south end of the needle ; or, in other words, by reversing

the graduation with x'egard to the direction of the needle.

Beginners are very apt to confuse bearings with angles.

Let ii be remembered that the Prismatic Compass gives

bearings only, not angles, but the angle between two objects

can be obtained by observing the bearings of two objects and

noting the difference.

To use the Prismatic Compass, i.e., to take the bearing of

an object, turn up the prism and sight-vane, taking care

that the lat^r is perfectly upright. Stand facing the object

whose bearing is required, hold the compass up in front of

the body with both hands, and wait till the card has nearly

done oscillating. If its swing is excessive, check it a little by

pressing the knob under the sight-vane. Then raise it steadily

to the "eye, and look through the slit in the prism at the

object, taking care to keep the compass quite level all the
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time, otherwise the rim of the card may touoh the compass

box, and be checked in its swing. When the horse-hair is

accurately aligned on the object, and the card has come to

rest, note the degree on the card cut by^the hair. This will

be the bearing of the object.

It requires practice, and a certain amount of knack, to

take bearings quickly and accurately. It should also be

remembered that different compasses will often give different

readings, the difference between them being sometimes as

much as 3° or 4°. If several bearings have to be taken from
one spot, it is a good plan, if the memory can be trusted, to

take two or more of them, before removing the instrument
from the eye. By slowly turning round, and observing each

point in succession, much oscillation of the needle, and
consequently much valuable time will be saved. In rough,

windy weather, it is very difficult, and sometimes impossible

to take bearings reliably. By sitting down and resting the

elbows on the knees, or leaning against a tree, <fec, something
may be done to facilitate an observation. Some compasses
are made to screw on to a light folding stand. This is a

very good arrangement, greatly facilitating quick and
accurate work ; but the stand means extra weight on
service, and the Military Sketchei should therefore accustom
himself to work without one. Sometimes the object whose
bearing is required cannot be seen from the observer's

position, but can be seen if he advances a few paces, or moves
a little to the right or left. It is one great advantage of

working with a prismatic compass that he may do either of

these things, and still get a correct bearing ; for suppose he

is standing at A {Fig. 29) and can only see B, whose bearing

is required, by advancing to a, or moving to A', 20 yards to

his right. It is evident in the first case that the bearing of

B is the same whether taken from A, or from a ; and in the

second, that if he takes the bearing of B', a point 20 yards

to tli3 right ^f B, that he gets the same bearing as if B had
been observed directly from A, for the lines A B and A' B'

are parallel to each other.
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1P'

Fvy 29.

This last expedient must be resorted to when the bearing

of a line of railway has to be observed. The proximity of

any iron affects the needle, and the bearings become unreli-

able. In some localities (notably in South Africa) the local

attraction is so great, owing to the presence of large quan-

tities of iron ore in the ground, that a Prismatic Compass
cannot be used at all.

The Service Prismatic Compass {Fig. 27w), in addition to

use as an ordinary Prismatic Compass, may also be used for :

Marching on Compass bearings by day and night.

Plane Table Compass.
Map Reading Compass.

To use it for marching on a bearing :

—

Set the black index line to the required bearing, that is,

see that the end of the black line is exactly over the bearing

marked on the outside edge.

With the lid wide open and away from you, turn round
until the N. point on compass card corresponds with the

black index line. The centre line of the lid shows the

direction in which to march.

By tying a piece of thread to the brass ring and holding

it up with one hand so that it cuts the line of direction

shown in the lid, one can see on what distant point to

march.

For night work the same rules apply, only instead of the

centre line the luminous line in the lid gives the direction

of advance.

Should the luminosity require reviving expose the com
pass opened out to the sun or broad daylight. Failing this

burn some magnesium wire just before commencing work.

To use as a Plane Table or Map Reading Compass open
the compass out and lay it flat on the sketch so that the
notches on ring and at top of lid are on the magnetic N,
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and S. line of your sketch ; then twist the sketch rounl till

the uoi-:h points on compass card and sketch coincide.

The sketch or map is then set.

Plotting the bearings.—The Protractor.—(Plate XX.) Com
pass bearings are always plotted with the ordinary sketching

Protractor. Of these there are innumerable kinds ;* some
made of ivory, others of boxwood, and with various scales

and memoranda, engraved on them. All are about the same
size, viz., six inches long, by If inches wide ; but all are not

graduated in the same way. Some are only graduated up
to 180°. These are no good for sketching purposes. The
sketching protractor must show graduations up to 360°.

Along one edge, called its graduated or outer edge, the

degrees of the semi-circle from 0° to 180° are marked ; and
just inside these, the graduations are continued from 180°

to 360°. The opposite eage of the protractor, called its

inner edge, has no degrees marked on it ; its centre is shown
by a broad arrow ; and this edge represents the direction of

magnetic North and South. Keeping this in mind, \t is ?-

simple matter to plot any bearing. The sketching paper

must first be ruled with magnetic meridians. (See Defini-

tions). Then the protractor is laid with its inner edge

parallel to one of them, and the " broad arrow " touching

the point at which the bearing is to be plotted. Then with

a fine-pointed pencil the required degree is marked off, and
the protraetor being removed, a fine line is drawn from the

point of observation through the mark made. This is the

required bearing. There is only one thing to remember : if

the bearing to be plotted is anything up to 180°, the

graduated edge of the protractor must be turned to the

right of North, and for any bearing between 180° and
360° it must be turned to the left of North. No
mistake can possibly be made if the simple precaution

be taken of making a small circle in the corner of the

sketching paper, and marking on it the four cardinal points,

and the degrees respresenting them. (See Plate XXL,
Figs. 2 and 3). It can then be seen at a glance in what

* jale & Poldens Registered Sketching Protractor is an excellent

one.
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direction any particular bearing must fall, and it is impos-

sible then to turn the protractor the wrong way. As a

bearing is plotted, it is usual to write along it what it

is, thus:—"To Flagstaff" " To Palm-tree," drc, otherwise

one line may afterwards be mistaken for another, and con-

fusion and loss of time will be the result. The writing

should be very faint, so that it can be rubbed out when no
longer wanted, without injuring the surface of the paper.

THE PROTRACTOR.

The service protractor (Plate XXa) is 6 inches long and 2

inches wide. On it four scales of yards are shown :

—

2| inches to a mile ; 2 inches to a mile ; 1 inch to a
mile

; \ inch to a mile.

Three scales of miles are shown :

—

so^oo or * nicn to 1'26 miles; 4xnrow or 1 mc^ ^°

1*58 miles; o-oVoo or 1 mcn t0 3'94 miles. Each
of these has a corresponding scale of yards.

There is also a scale of kilometres xo oVo o-

The flat side of the protractor has a diagonal scale which
gives measurements to two decimal places of an inch.

On the bevellfd side, the outer edge is graduated to show
the degrees of the semi-circle from 0° to 180°

; inside these

the numbers are continued from 180
J

to 360°.

At the middle of the inner edge is the centre from which
all angles are drawn ; this centre is generally indicated by
an arrow head or star, though on the present service

protractor there is only a straight line drawn across the

middle.
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QUESTIONS FOR PRACTICE.

1.—Plot the following. Scale 6 inches to a mile. Vari-

ation, nil.

A to B bearing 215° distance 500 yards.

B to C >»
172°

>>
340

C to D »?
113°

>> 460

D to E >>
158°

j>
370

E to F M 182°
)> 480

F to G JJ
250°

5? 320

Find, and write down the length of a road from A to G
vid D, and determine its bearings.

2.—Construct a triange of which the side A B is 250
yards, B C, 350 yards, and A C, 520 yards—the point C
bearing 90° from A, and the point B lying above the line

A C. From A and C, bearings are taken to a point D as

follows :—from A, 125°
: from C, 200°.

Find D, and its distance and bearing from B.

Scale, 100 yards to an inch. Variation, nil.

3.—Plot the following to any convenient scale. One of

the bearings is wrong. Correct it, giving reasons.

A to B bearing 45° distance 660 feet.

B to C „ 315° ,, 1 furlong.

C to D „ 225° „ 10 chains.

D to A „ 137° „ 220 yards.

4.—Tf B bears 3u° from A, and 330
J

from C, and the line

AB = i BC, what is the value of the angle B A C ?

Ansioer, with an explanatory diagram.
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5.—Plot the following traverse on a scale of 6 inches to a
mile.

A to B bearing 5° 45' distance 170 yards.

BtoC „ 49° 15'
j? 210

C to D „ 337° 0'
>j 12 chains.

D to E „ 13° 45'
n 220 paces.

E to F „ 92° 30'
>> 550 links.

F toG „ 300° 0'
>> 400 yards.

Write down the distance from A to G, and the bearing of

the line A G.

6.—From a point on the shore the bearing of a vessel at

anchor is 330°. The observer, who has no means of drawing
to scale, walks two miles westward along the beach, which
bears due East and West, and again takes the bearing

of the vessel, which is now 30°.

The vessel now weighs anchor and steams due West, the

observer at the same time continuing his walk in the same
direction as before. After walking a mile further, he
observes the bearing of the vessel for the third time, and
finds it to be again 330°. The magnetic variation being nil,

what are the distances of the vessel from the observer at

the first, second, and third observations ? and what distance

has the vessel traversed between the second and third ?

Supposing the observer to have been walking at the rate of

4 miles an hour, at what rate per hour has the vessel been
going ?

To draw magnetic meridians on the sketching paper.—It

has just been stated that before a bearing can be plotted the

paper must be ruled with magnetic meridians. Now the

question is : How are they to be ruled ? It is too often

assumed that they must be straight up and down the paper;

in other words, that the top of the paper must be the North.

This is a great mistake. The only consideration that

decides where the North shall be, is that all the ground to

be sketched shall come into the paper : and as a matter of

fact, it would very seldom do this if the top of the paper was
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invariably fixed on for the North. Therefore, before draw-
ing magnetic meridians, we must determine a suitable direc-
tion for magnetic North upon our paper, and then, of course,
the magnetic meridians are drawn parallel to it, We must
then first consider : What is the general direction in which ive

are going to sketch ? This can be settled in a few minutes,
either by an actual observation on the spot with the com-
pass, or by reference to a map on which the ground to be
sketched is indicated. The general direction being thus
settled, a pencil line, representing this direction, is ruled
straight up and down the centre of the sketching paper.
The protractor is now laid anywhere on this line, the broad
arrow touching it, and the graduated edge of the protractor
uppermost, and the degree indicating the required direction
coinciding with the pencil line. Then a line drawn along
the inner edge of the protractor will be magnetic North and
South, and other lines drawn over the paper, at irregular
intervals, parallel to this, will be magnetic meridians by
using which the whole sketch will fit comfortably on to the
paper.

These instructions for drawing magnetic meridians for
sketching, and the illustrations which follow, must be
thoroughly understood. Simple as the matter is, innumer
able mistakes are made about it : and I have constantly
come across men who could sketch well enough when once
started, but who were puzzled about the preparation of their
paper with the necessary lines. Nothing is more vexatious
than to find, long before it is finished, that your sketch is

running off the paper : yet this is certain to happen unless
the magnetic meridians are ruled in accordance with the
principles above explained.

Examples. 1.—You are ordered to make a sketch of 3 or
4 square miles of country, the limits of your sketch being-
pointed out to you on a map of the district. Explain how
you will prepare your paper. Draw a rectangular outline,
a b c d on the map (Plate XXL) defining those limits.

Taking a d as the bottom of your sketch, you see at once
that the general direction in which you are going to sketch

I
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is a b, or d c. You have, therefore, only to lay your pro-

tractor on either of these lines, with its inner edge parallel

to the sides of the map, and you get its bearing, say 42°.

Now you draw a pencil line straight up your paper (Fig 2,

Plate XXL) to represent this bearing ; lay your protractor

on it, as before explained, so that it reads 42°, then draw a
line along the inner edge of the protractor, and you have
got your magnetic North and South ; and other lines drawn
over the paper parallel to this one will be the magnetic
meridians required, by using which all the ground to be
sketched will fit on to your paper.

If a map of the district is not available, you must
actually go to the ground which you are going to sketch,

and with your compass observe the bearing of a point, which
from your position represents the general direction in which
you are going to work. Having got this bearing, yoi- pro-

ceed as before with the preparation of your paper.

2.—You have to traverse the road C E H, (Plate XXI.)
starting from C. Explain how the magnetic meridians

should be drawn. The general direction of the road is

ascertained (from the map or observations) to be 124°. A
line is drawn straight up the sketching paper (Fig. S,

Plate XXI.) to represent this direction ; the protractor is laid

on it, graduated edge uppermost, so that it reads 124°, and
then a line is drawn along the inner edge of the protractor.

This is magnetic North and South, and lines drawn over

the paper parallel to it will be magnetic meridians, by using

which the road throughout the traverse will be kept on the

paper.

QUESTIONS FOR PRACTICE.

1.—You have to traverse a road of which the general

direction is 180°. Prepare your paper with magnetic

meridians.

2.—You are required to sketch the ground marked out in

Plate XXL, by the letters e f g h. Explain how you would
draw your magnetic meridians.
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3.—The road C E K (Plate XXT.) is to be traversed,

starting from C. Explain how you would draw the neces-

sary magnetic meridians.

Note.—In the examples given which have reference to

the map on Plate XXL, no allowance is made for magnetic

variation. In short, it has been assumed that there is no
variation; in other words, that the top of the map is

Magnetic North, as well as true, or Geographical North.

But generally there would be some variation, and it must be
allowed for. That is to say, in laying the protractor on the

map to see what is the bearing of any line on it, the edge of

the protractor must be laid parallel to magnetic North and
South ; not (as was done in the examples quoted) parallel to

the sides of the map,"which generally represent approximate,

true, or Geographical North.

4.— Referring to the map shown in Plate XXL, assume the

variation to be 20° W, and then explain how you would
draw magnetic meridians for a traverse of the road A E D,
starting from A.

Resection * ivith the Prismatic Compass. — Resection is

the process of finding your position on a sketch by taking

the bearings of two or more points already laid down, and
from them setting off bearings the exact opposite of those

observed. The intersection of the lines thus drawn will

exactly fix the observer's position. There is no operation

more useful to the military sketcher than this, and he

should constantly resort to it. With a few conspicuous
'

points correctly fixed to start with, he has only to gallop to

any spot at which there is work to be done, resect his

position, and then quickly sketch in by eye all the details

in his vicinity. It is remarkable how rapidly and correctly

a large area may be sketched in this way. The principle of

Resection with the compass rests on the fact, that if a

point A is north of a point B, then B must be south of A

;

Fornierly spoken of as " Interpolation.'

j2
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or if a point C is dne west of a point D, then D must be due
East of C : and so on. In other words, if the bearing of

A from B is 360°, then the bearing of B from A must be

the opposite of 360°, viz., 180° : and if C bears 270° from

D, then D must bear from C just the opposite of 270°, viz.,

90°, and so on. In short, whatever is the bearing from you
to any object, the bearing from that object to you must be

the exact opposite of it. The only question is : What is

the opposite of any given bearing 1 The answer to this is,

that if the given bearing is anything up to 180°, you must
add 180° to it to get its opposite ; if it is above 180°, you
must subtract 180° from it to get its opposite. Thus the

opposite;

—

of 32° is 32° + 180° = 212°

„ 127° ,,127° + 180° = 307°

„ 183° „ 183° - 180° = 3°

„ 291° ,,291° - 180° = 111°

and so on. But as the sketching protractor previously

described shows this clearly by the double row of figures

along its graduated edge, even this small calculation is

unnecessary. It should be noted that in seeking points by
which to resect your position, those must be avoided

which would give bad intersections : that is, intersections

very acute, or very obtuse. Such intersections are unreli-

able. If a bad intersection is temporarily unavoidable, you
should endeavour to check it as soon as possible by an
observation from a third point.

If the bearings of three stations are taken, and the

opposite bearings when protracted, instead of meeting (as

they would if the work was perfect) in one point, form a

triangle ; then in rapid sketching the error will be best dis-

tributed by the observer assuming his correct position to be

in the centre of the figure thus formed, or the point of

intersection of the two most correct bearings.

Examples. (See Plate XXII.)—A, B, C, are three points

already laid down in a sketch, An observer wishing to



XX

I ?}i<ni6Dtf

^)f9V^f





85

mark bis own position at different times during his work
takes the following bearings :

—

v r to A, 170°
From ntoB,100F
^ / to B, 246|°
From ntoC,155°

( to A, 282°

From z \ to B, 342°

( to C, 44°

Find #, y, and z.

First to find x : The bearing to A being 170°, the bearing

Jrom A must be the opposite of 170°, viz., 350°. Con-
sequently, the protractor is adjusted to the point A, its

inner edge being exactly parallel to magnetic North and
South, and its graduated edge turned to the left, and 350°

is pricked off, and the line A x drawn. In the same way,

from B is set off the opposite bearing to 10(H°, viz., 280|°,

and the line B x drawn. And the point x is thus found by
the intersection of these two lines.

In a precisely similar manner, y is found by setting off

from B and C, the opposite bearings to those observed.

But with regard to 2, it is found in setting off from
A, B, and C, the opposite bearings to those observed, that

the lines drawn do not all meet in one point, but form a

small triangle. There is, therefore, a small error somewhere,
either in the observations made, or in the position of one of

the points observed. It may be therefore assumed that z is

about the centre of the triangle, and this would probably

be quite accurate enough for practical purposes.

QUESTIONS FOR PRACTICE.
1.—Prick the points ABC {Plate XXII.) on to a sheet

of paper, and then find x and y, the following bearings being

given

:

« r to A, 278°
From ntoC,347°
« f to A, 205°
From ntoB,124°

Taking the scale to be Toi 6-o, giye tne distance from x to y,
and the bearing of the line x y.
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2.—From a point P, you observe the bearing of a point

M to be 192°, and of another point N to be 97°. Assuming
that N is 1,000 yards North-East of M, what is the shortest

distance from P to the line M N ?

3.—A B C are three points forming a triangle. A B is

1120 yards, and the bearing of A from B is 220°. The
bearing of C from A is 90°, and of B from C, 330°. Find C,

From a point x, the bearing of B is 61°, and of C, 112°.

Find x. And, finally, find y, and its distance from x \ the

bearing of x from y being 260° and of C, 180. Scale, six

inches to a mile, variation, nil.

THE VARIATION OF THE COMPASS.
Definition.—The variation of the compass (also spoken of

as " the declination " of the compass) is the deviation of the

needle from True North : or, in other words, is the angle

between the direction of the needle and the direction of True
North. The variation is said to be so many degrees East,

or West, according as the needle points to the East or West
of True North.

The variation or declination is subject to two principal

variations

—

Annual and Positional.

The Annual Variation.—In London, in 1576, it was 11°

E. It then receded Northwards, and in 1660 the Magnetic

and True North coincided. In 1814 the greatest West

variation was recorded, 24° 20'. Since then the needle has

been returning Northwards at the rate of about 7' a year.

At the present time in England it is about 16° W; in

North India, about 2° 50' E.

The Positional Variation.—The declination is different

according to one's position on the earth's surface. As a

general rule it is West in Europe and Africa and East in

Asia and America.

There is also a slight diurnal irregularity in the move-

ments of the needle, different in summer and in winter.

In summer in England from sunrise till about mid-day,

the needle moves Westwards about 15 minutes, then returns
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gradually to its original position about 10 p.m., where it

remains till morning.

It has already been remarked that the variation is not

the same in all compasses. Hence it is important that

everyone should know the variation of his own compass;
and that a sketch should be begun and finished with the

same compass. This difference in variation is generally due
to one of the following :—Needle not correctly fixed to

card or incorrect centring of card.

Another peculiarity possessed by the magnetic needle is

its tendency to point downwards. This is called " the dip
"

or " inclination " of the needle. It varies in all parts of the

world. At the magnetic poles, it wrould be vertically down-
wards : about the Equator it would be imperceptible ; in

England it is about 70° N, and in South Africa about
55° S. Where the dip is noticeable, it should be counter-

balanced by weighting the elevated end of the needle with

a little sealing-wax.

On every sketch, provided the variation or declination is

known, the direction of True North, and of magnetic
North, should be clearly indicated by the proper conven-

tional signs; the variation, however, should, if possible, be

determined by other than approximate methods. True
North is a direction which never changes ; therefore, by
showing it on every sketch, we get a line on each common
to all, by^ reference to which sketches of adjacent bits of

country executed by different officers (as in a combined
survey) can be correctly pieced together ; or compared with

existing maps ; or extended, or revised, at a subsequent
period when the magnetic conditions may have altered.

lo find the variation of the Compass.—We must first find

the True North. Then take its bearing with the compass

;

if the bearing is 360°, of course the variation is nil. If the

bearing is not 360°, then the variation is the number of

degrees between 360° and the observed bearing ; and it is

East, or West, according as the needle points to the east or

west of True North. We shall come to some examples of

this directly.
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The following are approximate methods of finding True
North and should not be used to determine the magnetic
variation or declination :

—

(a). Attention is invited to Plate XX [II. In the diagrams
there given, N is the North, or Pole Star (Polaris).
P is the position of the Pole, i.e., the direction of True
North

; and a, /?, y, S, c, £, 77, are seven stars forming the con-
stellation known as the Great Bear, (Ursa Major) a, b, are
"the pointers," and point towards the North Star.

Now P, the Pole, is of course an invisible point; but as all

the stars revolve round it, it is evident that twdce in every

24 hours t-he north star, N, must come into the same vertical

plane with it. Therefore, by taking the bearing of the north

star when it is vertically above or below the pole, we are

really taking the bearing of the pole itself, i.e., of true north

which is what we want. And to know when the north star

is in the same vertical plane as the pole, we have only to

take a plumb line, and ascertain when the star Zeta, £, is

vertically above, or below it. When it is, then all three—the

north star, the pole, and the star Zeta—are in the same
vertical plane. The way then would be to plant a rod between
the teet, and let an assistant plant another rod, carefully

dressed on the north star by means of the plumb line, some
distance away from you, the further off the better; but it

would depend on the light. These two rods would then

represent the direction of true north, and the bearing of one

being taken from the other by day-light, the variation of the

compass is at once ascertained.

It may be inconvenient to wait until the north star, and
Zeta are in the same vertical plane. In that case, the
operation above described may be carried out when Zeta is

due east, or due west of the north star (Figs. 3 and 4, Plate
XXIII.) But when these two stars are in the same
horizontal plane, the difference in the bearings of the north
star, and of the pole is 1° 27'. Therefore this amount
must be added to the observed bearing if the observation is

made when Zeta is to the east of the north star and sub-
tracted if to the west. It is, perhaps, sufficient to know
that in the Northern Hemisphere in ordinary latitudes the

bearing of the Pole Star is always within 2° of True
North.
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(b). In the Southern Hemisphere the Southern Cross is

approximately South when its longest limb is vertical. At
other times this constellation is about 30° distant from the

r Southern celestial pole.

(c). At the end of March and end of September the sun
rises due East and sens due West.

(d). At no 'U the sun is on the meridian ; a pencil or pin

stuck upright will cast an approximate True N and S line.

(e). By means of a watch. (Seepage 141).

(f). (See Fig. 30).—Lean a pole pointing northwards
on two crossed sticks. From its tip drop a plumb line to

the ground. From the point thus found as centre, and with
any convenient radius, describe a circle. Before noon, watch
the shadow of the pole as it gradually gets shorter and shorter

till at last the tip of the shadow will just touch the circum-

ference of the circle. Mark this spot with a picket. After
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12 o'clock the shadow will lengthen again. Watch it as it

creeps out until again its tip just touches the circumference

of the circle ; mark this spot with another picket. Between
these two observations, the sun must have culminated in*

the heavens ; therefore, if the arc between the two pickets be

bisected, and a line drawn from the centre of the circle to

the point of bisection, the direction of the true meridian will

be obtained. The ground on which this operation is carried

out must be perfectly smooth and level.

How to find the variation of the Compass.—The direction

of True North being known, to find the variation of the

compass, a few examples will make this clear.

1.—The bearing of true north is observed to be 350°.

What is the variation of the compass ?

Describe a circle, and draw its vertical diameter to represent
true north and south ; write over the true north its observed
bearing, 350°. Then it is evident that 360°, or magnetic
north, will come 10° to the right of this: therefore the
variation must be 10° east. (Fig, 31)

Q6)

20

2.-

Fig, 31, Fig. _

-The bearing of the pole star when on the meridian is

What is the variation of the compass ?

Answer, 20° west. This is evident from Fig. 32. As
before a circle is described, and its vertical diameter drawn
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representing true north and south. This is marked with

the observed bearing, viz., 20°, when it is immediately seen

that the needle, or 360°, must be 20° to the left, and there-

fore the variation is 20° west.

This class of question appears to puzzle sometimes, but
there is small likelihood of its doing so if it is answered on
the lines indicated above. Nothing can be simpler. Describe

a circle, and draw a line representing true north and south
;

write above this the observed bearing, then see where the

magnetic 860° jails. This at once gives the variation, and
v shows whether it is east or west.

3.—The bearing of the pole star is observed to be 17° 3' at

the same time that the star Zeta, Ursce majoris* is at the
same altitude with, and east of it. What is the variation
of the compass?

Here we know that we must add 1° 27' to the observed
bearing to get the correct bearing. Accordingly for the correct
bearing of true north we have 18° 30', and therefore,
proceeding exactly as before (See Fig. 33), we see that Mie
variation must be 18^° west.

Fig. 33.
Fig.3^

4.—The bearing of the sun when on the meridian is 163°,

What is the variation of the compass ?
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In this case, the principle is exactly the sumo; but as it is
the bearing of True South which has been observed, we
write the observed bearing at the South end of our true
meridian, and then see where our 180° will fall. As soon
as that is settled, it is evident the other end of that line
must be 360°. The difference between 163° and 180° is 17°,
and Fig. 34 shows that the variation must be East!
The answer, therefore, is 1

7° East,

QUESTIONS FOR PRACTICE.
1-—State what would be the variation of the Compass in

each of the following cases :—

(a) When the bearing of the sun at noon is 193|°.

(b) When the bearing of the Pole Star on the meridian
is 15° 45'.

(e) When the bearing of the Pole Star, taken at the
time that £ Tfrsm Majoris is at the same altitude
with, and due West of it, is 348° 7'.

2.—Explain how you would find the variation of your
own compass.

3.—Define "variation of the compass": and state what
you know concerning it.

4.—Why is it desirable that on all military sketches,

True North, and Magnetic North, should both be shown ?

5.—A sketch was made when the variation of the compass
was 7° East. The same sketch is given to you some years
afterwards to revise and extend, the variation now being 3°

West. Explain what step you would take to ensure correct

work.
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To lay down the true and Magnetic Meridians on any
Sketch.—It has already been stated why it is desirable that

on all military sketches the true and magnetic meridians

should both be shown. To lay them down on a sketch we
must know the bearing of some line on it. The protractor

is then laid on this line with its graduated edge in the

direction of the given bearing, and giving the required

reading. Then a line drawn along the inner edge of the

protractor will be a magnetic meridian : and the variation

being ascertained, True North can now be drawn, making
the proper angle with it.

For instance, supposing this diagram, Fig, 35, to repre-

sent part of a sketch on which it is required to lay down

the true and magnetic meridians. It is ascertained that

the bearing of B from A is 230°, and that the variation is 15°

East. A line is drawn joining A B : on this line (at any

part of it) the protractor is adjusted so as to read 230°
: then

a line is drawn along its inner edge, and we have our

magnetic meridian. Now we know the variation is 15° East;

so if we draw another line making an angle of 15° with this

one to the left of it, we get our true meridian. They should

always be shown, as in this diagram, by the proper conven-

tional signs.
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QUESTIONS FOR PRACTICE.

The bearing of C from A in Fig. 35, being 297°, and the

variation 18|° West, lay down true and magnetic meridians.

Tofix the position ofapoint with the Prismatic Compass.—
This may be done in three ways. The first is to take its

bearing, and pace up to it. This is the method employed

in traversing, work for which the compass is specially

adapted. Thus, if we wish to sketch correctly the windings

of the road ABCD, Fig. 36, we should start at A, take the

Fig 36.

bearing to the first bend B, and then pace the distance A B.

This would fix the point B. We should then take a fresh

bearing from B to the next bend C, pace up to it, and thus

fix it ; and so on.

The next method of fixing a point is to take its bearing

from both ends of a measured base, or from points already

fixed. Thus, the point E in Fig. 36, could be correctly

fixed by bearings taken to it from A and B, they being

points already laid down. This is the ordinary method of

fixing points when sketching a portion of country, and will

be referred to again when speaking of Intersection. In the

meantime, a caution previously given may be repeated here,

that when fixing points in this way bad intersections must
be guarded against. They are always unreliable. Thus, it

would be quite wrong to try and fix the position of E in the

above instance by bearings taken from B and C. The lines.

B E and C E meet at an angle much too acute.



K^





95

A third way of fixing the position of a point is by
Resection. Ttiis process has already been fully described.

Intersection with the Prismatic Compass. — It has

already been explained that if there is a choice of instru-

ments, the Sextant, on account of its superior accuracy,

is preferable to the compass for the work of Intersection,

But the work can De done wiin a compass, and with accuracy

sufficient for practical purposes, if care is taken in choosing

stations, &c. Moreover, for one otticer who possesses a

Sextant, or knows anything about it, there are certainly

fifty who own a Prismatic Compass, and are familiar with its

use. Therefore, a few remarks are necessary on the method

of Intersecting stations with this instrument. A base

is first selected, carefully measured, and its bearing taken.

It should be measured more than once when there is time,

and its bearing should be taken from both ends. It is then

plotted. The next step is to fix the position of important

points over the ground to be sketched. This is commenced
by taking bearings to them from both ends of the base.

But it is a mistake, and a very common one with beginners,

to try and fix too many stations by observations from the

ends of the base. This invariably leads to a confusion of

lines, and bad intersections. Compare Figs. 1 and 2, Plate

XXIV. In each the same base, and the same stations are

represented. But it is easy to see which is good work, and

which is bad work. It is generally quite sufficient to fix one

or two stations on each side of the base, by observations

from its ends ; and from them—as though from the ends of

a new base—to fix more distant stations. In this way
E and F (Fig. 1, Plate XXIV.) have been reliably fixed by
observations from C and D : and in their turn, they are

used as points of observation from which to determine the

positions of H and G.

There is much more yet to be said about intersection of

stations generally, but it will all be found fully treated of in a

separate chapter. In this place we are simply concerned

with describing the uses to which the Prismatic Compass
may be put.
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To measure, or lay off, an angle with the Prismatic Com-
2)ass.—Angles can be measured, or laid off with the compass,

although it is not generally used for these purposes, the

sextant being much handier. But of course it can be done,

for the difference in the bearings of any two objects is the

angle between them. Thus suppose from A (Fig. 37) the

bearing of B is 12°, and of C, 73° ; then the angle B A C
must be 61°

: again, if a right angle has to be laid off at C
in the direction of D, we take the bearing of C A, and finding

!£

it to be 253°, we look out towards D for an object whose
bearing is 163°, that is, 253°—163°= 90°; this gives us the
right angle required.

To measure a distance with the Prismatic Compass.— Select
any convenient base, take its bearing, measure it, and plot it.

Then from its ends take bearings to the object whose
distance off is in question, and plot them. Their intersection
will fix the object, and its distance can then be measured off
the same scale that was used for plotting the base.
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Example.—Required the width of the river at A B
(
Fig. 38)

C A ~d Fig. 38.

A convenient base (J D is measured on the bank, and its

bearing taken, and it is then plotted on some large scale.

The hearings C 13 and 1) B are then taken and plotted, and
B is thus fixed. The distance A B is then measured off the
same scale that was used for plotting the base C D.

If the ground on the near bank is broken so that a base
cannot be measured along it, the following expedient may be
adopted. Produce B A indefinitely towards yourself. Set
off A D at right angles to A B, and from any convenient
point D, lay off the angle ADC equal to the angle A D B.

Then A C, which can be measured, will be equal to A B.

(Fig. $9.)

For example, suppose it is not convenient to measure a base
on the bank. (Fig. 39.) We stand at A and take the bearing of
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B, and find it to be (say) 360°. We then tarn round till we
find an alignment A D, of which the bearing is 90° • This
gives us the required right angle at A. Then we find some
convenient point on this alignment, D, and taking the bearing
D A (270°) and D B (302°) we see that the angle A D B
must be 32°. Consequently we look for a point now in the
alignment B A which will make an angle at D of 32° with
D A. The bearing of this point must be 238° (270°—32°).

In this way, the point C is found, and as the triangles

D A C, D A B, are similar and equal, the side A C must be
equal to the side A B.

Note.—This method is particularly adapted to the sextant.

SUMMARY OF THE PRISMATIC COMPASS.

(a) It is very portable and simple to use.

(b) It is specially adapted for traversing.

(c) It only requires two fixed points for resection, whereas
with the Sextant three are necessary.

(d) Very useful to help you to find your way, or to keep
your direction.

(e) Especially suitable for road and river reconnaissance,

area sketching in thick country such as forests, flat ground
covered with high grass.

On the other hand :

—

(a) It is not a very accurate instrument.

(6) It is difficult to work with it in rough weather.

(c) It is untrustworthy in the neighbourhood of iron.

(d) Not so useful as plane table in fairly open country.

QUESTIONS FOR PRACTICE.

1.—Plot the following distances and bearings, scale t
~

F q.

A to B, distance 570 yards, bearing 68°

BtoC, „ 625 „ „ 151°

C to D, „ 535 „ „ 28CT

DtoE, „ 480 „ „ 227f
As far as C the wTork was done with a compass, whose

variation wras 5° East. At C, another compass wras taken

into use, having no variation.
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2.—Plot the following Intersection of stations, scale

1.

Base A B, bearing 69°, length 955 yards.

re—120J

D— 33i°Ato lE-349*
(H—163|°

,F— 73°"

K—338°

B to \ D—302°

E—283±°

^C—187°

n . /H—245J
C

u t0 {0—268°"

D to F— 90i°

., (K- 48°
^ t0 \G—196°

M to
/H—247 T
\F—20°

m—90°
Lt0 \G—159°

(a) What points in the above are found by Resection?

(b) Point out any bad work, giving reasons.

(c) Explain how you would check the accuracy of the work.

{()) Show true and magnetic north by the proper

conventional signs, variation 18°, locality, near London.

3.—A B C are three points in a straight line, A R being

frds of A C. D is a point below this line, and the distance

B D is frds of A B. The angles A B D and C B D are

respectively 80° and 100°, and the bearing of D from B is

240°.

(a) Give the bearing of the lines D A and D C.

(b) State the angles which D A and D C make with true

North, the variation being 15° East.

4.— -From a point A, the bearing of a point B, distant a
quarter-of-a-mile, is 180°. From a point C, the bearing of A



100

is 301°, and of B 229°. Show the position of C. The line A B
subtends at a point D on the side opposite to C, an angle of

60°, and DA, DB are each 20 chains long. Give the distance

and bearing from D to C. Scale 12 inches to a mile.

III.—THE PLANE TABLE.

There is only one serious drawback to the use of the

Plane Table, and that is, that in its most portable form it is

an awkward thing to carry about. Several light patterns

of Plane Table have been invented, and good work has been
clone with some of them : but in the effort to make them
light and portable, strength and stability are very apt to be

unduly sacrificed. Notwithstanding, the Plane Table in any
shape is a most valuable instrument. Compared Avith the

Prismatic Compass it has many advantages. Its use is

much more quickly learnt, and its operations are much
quicker, and far more accurate. In accuracy, indeed, the

work of a Plane Table approaches that of a Theodolite. This

is because the directions laid down by its means are, so to

speak, mechanically obtained. Col. Richards, Professor of

Military Topography at the Staff College, says :
" In using

a Prismatic Compass and Protractor to lay down a bearing,

there are at least eight sources of error. My experience is

that from these the direction of a line cannot be depended
on to within 30 minutes, under the most favourable

circumstances, and when done by an experienced hand.

But if the observer's eyesight be perfect, there is no source

of error with the Plane Table in laying down the direction of

lines." This is quite true. With a Prismatic Compass you
have first to get the correct bearing—not always an easy

thing to do if there happens to be any wind, or with a very

sensitive needle—then you must remember it while you put

away the compass, and get out the protractor : then the

magnetic meridians ruled by yourself may not all be truly

parallel, or you may not place your Protractor exactly

parallel to them. Then the Protractor itself may not be

correctly " centred," and in any case it is only graduated to

show degrees, &c., &c.; so it is easy to see that there are

many ways by which error may creep in. Whereas, with a



101

Plane Table the sights of the ruler are simply aligned on
the object, a pencil line is drawn along it, and the thing is

done, far more quickly and more accurately than is possible

with a compass.

Another great advantage of the Plane Table is that though
& Magnetic Compass is a most useful adjunct to it, still

excellent work can be done with it without the aid of a

compass. Consequently, in localities like South Africa,

where owing to the great local attraction, the indications of a

magnetic needle are untrustworthy, and an instrument like

the Prismatic Compass becomes useless, valuable work can

still be carried on with the Plane Table.

Description of the Plane Table, Sight-ruler or Alidade,

and Box Compass.—One form of Plane Table consists of a

smooth board about 16in. or 20in. square, which fits on the

top of a tripod stand with folding legs, on which' it can
revolve freely. There is a screw underneath by which it can
be firmly clamped in any desired position. A Sight-ruler

or Alidade, and a Box-compass, are generally used with it,

but any fiat straight-edge (such as a marquois ruler) will do
at a pinch, and any common compass can be used ; or some-
times the compass can be dispensed with altogether, as will

be explained presently. However, the regular sight-ruler,

and the box-compass, should be used when they are obtain-
able. The ruler is made of wood, or metal, and is flat with
bevelled edges, and about 20 inches long. At each end of
it are brass uprights, through which sights are taken. One
of them, which may be called the backsight, has a fine slit

down it to look through ; the other supports a horse-hair,
and is exactly like the sight-vane of the Prismatic Compass.
The body of the ruler should have various scales of yards,
and other useful memoranda engraved on it. The sights of
the ruler should be at least 6 inches high. In a hilly
country where the line of sight is constantly at a consider-
able angle of elevation, or depression, this is a matter of
some importance. The sights of rulers accompanying
portable Plane Tables should be made to fold flat, and the
hinges should be very strong. For use in hilly country a
piece of cotton stretched taut from top to top of the sight

vanes is useful.
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The box-compass consists simply of a magnetic needle

enclosed in a long narrow rectangular metal box, whose
sides are parallel to the axis of the needle when it is point-

ing to Zero. These compasses are made of all sizes : a

convenient one for carrying about is 6 inches long, in a

mahogany box, with a sliding lid that throws the compass
off its pivot.

The table above described would be much too heavy for

ordinary sketching purposes. As before stated, several light

patterns have been invented, and used with more or less

success. In recent years the Mathematical Instrument
Department in India have introduced one which has met
with general approval. It is light, but very strong: the

legs fold up so as to form a stout stick which can easily be
carried in one hand, and the board can be slung on the

back. Such a table could, no doubt, be carried anywhere,,

even on service. It does not take a minute to put together,,

or to take to pieces. There are several other patterns which
can be obtained from the Ordnance Department, of which

the Service portable, 18in. x 18in., with camera legs, is

about the most useful.

To tise the Plane Table.—Set it up at the spot selected for

commencing work, and level it carefully. In setting it up
attention should be paid to the following points :

—

(a) See that the legs are rigid if they are a folding-

pattern.

(6) Legs should be well spread and pressed firmly into

soft ground.

(c) The board must be level.

(d) See that it is set up exactly over the spot you are at,

unless resecting your position.

To ensure theoretical accuracy, the point on the ground,

and the point representing it on the paper, should be in the

same vertical line. Now revolve the table, which all this

time is uuclamped, until you have got it into just the

position you want with reference to the position of your

starting point, and the direction in which you are going to
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work. In short, take care so as to arrange that the whole

of your sketch will come on to the paper. This being

satisfactorily settled, mark your starting-point on the paper

and clamp the table. Some sketchers use a pin for marking
the position. If yon do, a fine needle with a lump of seal-

ing-wax on the end is better than a pin as it does not make
so big a hole. Now take the compass : lay it somewhere
near the edge of the paper, and move it about till you get

the needle to point exactly to North. Then draw a pencil

line along it, and mark the North end of this line with an
arrow head, and write "magnetic" on the tail. The com-
pass can then be taken up and put awTay for the present.

This line that you have drawn will be the zero line of your
sketch, and it is evident that at any subsequent period in

your work you can by reference to it "set" the Table
correctly. ("Setting" the table means placing it in a

position parallel to its original position, and, therefore, in a

correct position with regard to surrounding objects. In

other words, when a Table is " set" every line on the sketch

will be parallel to its corresponding line on the ground).

We are now ready to commence work. Take the ruler and
place it against the pin, or your pencil if a pin is not used,

and which should be held upright with its point against the

ruler. Align the sights on any object whose direction is

required : draw a line along the edge of the ruler, and the

thing is done. It is unnecessary-to draw lines the whole way
from the starting point. For instance, you take a ray to a

chimney, which is about 700 yards away, a line for the first

GOO yards is not wanted and only tends to cover the sketch
wT ith useless marks. Again, in drawing: short rays, their

prolongation should be marked on the margin of the sketch

by a short line. These are called "repere" marks and are

useful as they give a good line to lay the ruler on. In this

way, by directing the ruler in succession at various objects,

their direction is rapidly and accurately fixed. The Table
is now taken up and carried to the next station. Let us

suppose the first station was A, one end of a selected and
measured base, Fig. 40, and that rays have been taken to

B, C, D, and E. We nowr put up the Table at B, stick the

pin into the point representing it on paper, and proceed to
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"set" the Table. This may be done independently of the

compass in the following way :—Lay the rnler exactly along
the line A B : unclamp the Table, and revolve it steadily till

the sights are correctly aligned on A. Then clamp it. The
table is now "set"; but as a check on its correctness, take
the compass out, lay it on the zero line, and see if the needle
points, as it ought to, to North. Of course, the Table can
be " set" at once by the needle if preferred ; but it is better

to try to be independent of the compass, and to work
chiefly by the back angle, using the compass only occasionally

as a check.

Having now got the table " set," we have only to proceed

with our observations. The ruler is placed against the pin,

and rays taken to C, D, and E. These, if common care has

been taken, will fix the position of those stations with

absolute accuracy. Our next station would probably be E.

Here the table is "set" by reference to the line E B or

E A (the longest lines are the best), and checked again if

considered necessary by the compass : then rays are taken

to various objects, and the ground in the vicinity can at the

same time be sketched in by eye, to save having to visit it

again. And so the work proceeds. Attention is called to

p. 79, which applies equally to Plane Table work.
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It may be noted here that every time you " set " the

table, you comj)are your sketch, and the position and
distance of objects on it, with the actual ground. You
cannot well help doing so, if you want to satisfy yourself as

you proceed with the general correctness of your work ; and
consequently any error that is made is almost sure to be

detected at once. This by itself is a great advantage ; but
this habit which is engendered by " Plane-tabling" of con-

stantly comparing one's work with the ground, is doubtles-

a greater one. It is a great aid to a quick and intelligent

appreciation of the features of a country, and better helps
to make a man a good judge of distance (a quality invalu-
able to the military sketcher) than anything I know.

It has been stated that as a rule it is a good plan to
"set" the table by the back angle, and only to use
the compass occasionally as a check. This rule" does not,
however, apply to traversing. Here it would not be
altogether safe to rely on the back angle, unless the stations
were few, and the lines between them long ; or unless there
were some triangulated points en route available for pur-
poses of check. Because when traversing by the back
angle, a small error, being multiplied as you proceed, soon
becomes a great one

; whereas if the table is "set" by the
compass at each station, each forward ray will be indepen-
dent of the last, and then, even if a mistake is made, it
certainly is perpetuated, but if does not increase as thework proceeds. The subjoined diagram, Fig. 41, shows this
clearly. Therefore, in traversing with a Plane Table, use
the compass constantly to "set" the table, and use it
altogether if you are working through a thick country, or
following a very winding line.
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in this diagram ABODE represents the correct traverse

of a road. A b c d e represents the traverse made by a man
Plane-tabling with a compass (or working with a Prismatic

Compass) and A b c
r

d' e' represents the work of a man Plane-

tabling, but relying on the back angle only to " set " his

table. It will be seen that both made the same mistake at

starting, and plotted A b instead of A B. After this no more
mistakes were made ; but in the one case, as each observation

is independent of those preceding it, the table being set by
the compass, the original error, though perpetuated, does

not increase, and the total error is smalL In the other, as

each fresh forward direction is fixed by reference to the one

preceding it, the original error increases throughout the

traverse, and the total error is a very serious one. And, of

course, the longer the traverse, and the more numerous the

stations, the greater immediate difference in favour of the

compass. If E had been fixed by interpolation the traverse

could be adjusted to closa on E's correct position.

Rejection ivith the Plane Table.—This is a most simple

operation if a compass is available by which to "set" the

table, and then requires only two fixed points. Without a

compass, it may not be quite so simple, and three fixed points

are necessary.

The virions methods in which Resection may be effected

are given below.

1.

—

The Co?npass, and two fixed points, being available.—
The two fixed points are F and B (Fig. 40) and the point to

be interpolated is x. "Set" the table by adjusting the

compass to the zero line, and revolving the table till the

needle points to North. Then clamp it. Stick the pin into

F, or hold the pencil upright at that point, and placing the

ruler against it, align the sights on F in the distance, and

now draw a ray towards yourself. Transfer the pin to B
and in the same way, get another ray from B towards your-

self. The intersection of these two rays fixes your position x.

2.

—

Three fixed point \ being available, but no compass : or,

when owing to local attraction, the compass is not to be

relied on.
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Let A B C {Figs. 1, 2, 3, Plate XXV.) be the three fixed

points, represented on paper by a, b, c. It is required to find

x. Here the difficulty is, having no compass, and no back
angle to refer to, to " set " the table. This is how it may be
done. Set up the table, and level it as usual. Adjust the

ruler to the line a c, then revolve the table till the sights

are aligned on A, Fig. 1, then from c take a ray to B. Call

this c m. Now, again adjust the ruler to the line a c, and
revolve the table till the sights are aligned on C, Fig. 2, then
from a take another ray to B, call this a v, and the point

where the rays c m, a n, intersect, call p, Now adjust the

ruler to the line b p, and revolve the table till the sights are

aligned on B. The table is now " set," and x can be inter-

polated in the usual way by rays from A and C, Fig. 3.

This method might proye useful on some occasions, but as

its success depends chiefly on the length of the line b p, it

could never be relied on to give more than the approximate

position of x.

3.—It may happen that the points ABU are so situated

that you can place yourself between two of them, (Fig. 1.,

Plate XXVI.) and "set" the table by the alignment so

obtainable. Then a ray from the third point will fix your
position. To align yourself exactly between two distant

points, lay the ruler on the table, and sight them alternately

from opposite ends of the ruler, moving the table bodily to

the right or left, until they are both correctly sighted when
viewed from either end of the ruler :

4.—Or, it mayhappen that with the same points ABC, you
can place yourself in the prolongation of two of them, (Fig. 2,

Plate XXVI.) and then " setting " the table by reference to

the alignment thus gained, a ray from the third point, will

as before intersect your position.

5.—The Tracing Paper method, called " finding the place

by adjustment," and described at page 65 in the chapter

relating to the sextant, is applicable also to the Plane Table.

Fasten a piece of tracing paper over the sketch, and from
any assumed point on it, x, take rays to A B and C. Then
take up the tracing paper, and, applying it to the sketch,
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move it about till the lines x A, x B, x C, pass each through
its corresponding station a, b, and c on the sketch. The
position of x can then be pricked through, and the table can

then be " set" by adjusting the ruler to any one of the lines

x a, x b, or x c, and revolving the table till the station

selected is correctly sighted. {Fig. 3, Plate XXVI.)

6.—Another way in which a point may be fixed, without
using the compass, but it is not strictly Resection. It is,

however, very useful, and constantly resorted to in practice.

A and B, Fig. 42, are two points already laid down on

your sketch : you, being at B, find you have some work to

do out in the direction of x, and when you get there it will

be necessary to fix your position. You have no needle

to help you.

B
" Set " the table at B by the back angle B A, then clamp

it, and take a ray to x. Now proceed in the direction B x

till you have reached the point you want ; then " set " the

table by the back angle x B, and then a ray from A will fix

your position. This method, and Nos. 3, 4, and 5, are all

likely to be useful in eye sketching.

7.

—

Interpolation or fixing by resection from three known
points, using the compass to roughly orient the table. It

is the best method of resection and is as follows :

—
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i.

ii.

iii.

Take three well fixed points, two fairly near and one
distant.

Orient the table roughly with the compass.

Draw back rays from the three fixed points.

If these rays meet in a point, that point is your
position. If they do not, a small triangle called

the " triangle of error" will be formed.

When a triangle is formed, find the true position as

follows :

—

(a) If the "triangle of error" is inside the triangle

formed by the three fixed points, the position is

inside the triangle of error ; if not, it is outside

the triangle of error.

In the latter case, the position, when facing the

fixed points, is either to the left of all the rays or

to the right of them. Of the six sections (Fig. 43a)

formed by the rays there are only two, 3 and 6, in

which this condition can be fulfilled.

ti€.45 A

(6)
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(c) The exact position depends on the fact that its

distances from the rays must be proportional to

the length of the rays.

Examjile.—Where must one's position be in Fig. 43a ?

By (a). It must be outside the " triangle of error."

By (b). It must be in sector 3 or 6.

By (c). It must be in sector 6, the distances from it to

the rays being proportional to the lengths of the rays, and

by estimation it is where shown.

Having got your point, "set" the table by the farthest

point and test its accuracy by the nearer points. If there

is still an en or go through the process again.

The best position is inside the triangle formed by the

three fixed points as this saves (/;).

The method fails when the observer's position and the

three fixed points are on or near the circumference of a

circle.

It is important to note the compass is only used for

roughly orienting the table, and the final fixing does not at

all depend on it.

To measure a distance, say the width of a river, with the

Plane Table. Set up the table at any convenient spot, A, on

the bank, Fig. 43, and clamp it, Mark a on your paper to

represent this spot ; then take rays from a to B some mark
on the opposite bank ; and to C, any conveniently situated

mark on your own bank. Pace up to C, and having got the

Fig n
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distance, plot it to some large scale. Now put up the table

at C, and u set" it by reference to the line C A. Then take

another ray to B, and by its intersection with the ray A B,

B is fixed, and the width of the river, B D, can now be taken

off the same scale that was used for plotting a c.

SUMMARY OF THE PLANE TABLE.

(a) It is a much simpler instrument to manipulate than

the Prismatic Compass, and consequently its use is

much more readily learnt.

(b) It is far more accurate, and far quicker in its operations,

than a Prismatic Compass.

(c) It gives you a comfortable table to draw on in the field.

This is no slight advantage.

(d) Its use engenders a habit of constantly comparing the

sketch with the ground ; and this is undoubtedly a

valuable aid towards becoming a good judge of distance,

and in training one to intelligently appreciate features

of ground, and the general lie of the country.

(^) Valuable work can be carried out with it in localities

where, owing to local attraction, a magnetic instrument

would be useless.

Its one disadvantage has already been pointed out, viz.,

that it is an awkward thing to carry about. It is, however,

right to* say that officers of great experience, who used the

Plane Table on serv : ce in Bhootan, Afghanistan, and other

places, strongly prefer it, under most circumstances, to the

Prismatic Compass : and are unanimous in their opinion that

they never felt at any disadvantage from its want or

portability.

INSTRUMENTS AND THEIR USES EXPLAINED.

IV.—THE CLINOMETER.
The Clinometer is an instrument for measuring vertical

angles. By its means we can measure the angle that any
slope makes with a horizontal line. We can also use it as a
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rough kind of level, as will be explained directly. The
simplest form of Clinometer is the Protractor, with a string
and plummet attached bo it at the broad arrow marking the
centre of its inner edge. (Fig. 44). It is evident that if it
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is held, as shown in the figure, with the plummet hanging
vertically, and cutting the degree marked 90°, the edge

A B must be horizontal : therefore, if we hold it so, and
look along it, we can find distant points on a hill-side on the

same level as that we are standing on. This is a matter of

some importance when sketching hills, as will be seen later

on. If we want to measure a slope, we depress (or elevate)

A B till we judge it to be parallel to the slope, at the same
time taking care to let the plummet swing freely. When it

is steady, a finger is pressed against the string, and the

degrees counted from the string to the 90° will be the slope.

A Clinometer of this kind is difficult to use in windy
weather, as the string and plummet get blown about so

much that the observations made would be hardly reliable.

To obviate this defect, a little instrument has been invented

by Col. Watkin, R.A., which is known now as the Watkiu
Clinometer. It is shown in Fig. 45, with its cover removed.

D E F is a piece of ivory with a scale of degrees engraved

on it. A B is a pendulum, carrying a mirror C, which

reflects these degrees to the eye of the observer at E, the

object observed being seen at the same time, past one side

of the mirror, through the opening at G. In observing a

slope, the line of sight must of course be parallel to the

surface of the ground. If a point is wanted on the same
level as the observer, the aim must be raised, or depressed,
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THE WATKIN CLINOMETER

Fiq 15,

until an object is found whose reading is 0°. H is a metal

arm used to lock the pendulum B (see the dotted lines) and
prevent it from swinging about when the instrument is not in

use. Two slots, K and L, are slots cut into its base to enable

it to be fastened to, and carried under a Prismatic Compass.*

The Abney Level is a very handy instrument for measur-
ing slopes, much finer readings being obtainable than with
the ordinary clinometer. There are several patterns, one
pattern consists of a hollow rectangular tube a b

y
4 to 5

inches long (Fig. 45a), having an eye piece c at one end,

and iuside the end is placed an inner tube d, about 1 inch

long, the other end nearest c cut away at an angle of 45°

and silvered with a horizontal hair line midway. In a b is a

* There is a later pattern of Watkin Clinometer than the one figured above.
The mirror is statiouary, and the ivory arc with the scale of degrees swings.
The princip'e, however, is the same.
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Fig. 45a.

slot which allows the observer looking through c to see the

bubble reflected when in the centre of the spirit level.

A spirit level e is attached to an index arm /, and both

are moved by means of a milled wheel g. The index arm
moves over a graduated arc h. The instrument is so adjusted

that an observer looking at an object level with him will

notice the horizontal line cuts the centre of the bubble, and
the arrow on the index arm points to zero.

The graduated arc is divided into degrees, and on the

index arm is a vernier reading to 10 minutes.

Slopes from \ to —^ are also marked on the arc. In

using this scale the edge of the index arm furthest from the

eye, not the arrow, must be on the line for the required

slope.

To take'an observation.—Hold the instrument in the right

hand, and, looking through the eye piece, get the object and
hair line in one horizontal line, and then gently moving the

milled wheel a make the bubble cut the hair line. The
elevation or depression is read off the arc by the arrow on

the index arm.

THE ANEROID BAROMETER.
The aneroid barometer consists of a small flat cylindrical <

box from which nearly all the air has been exhausted.

The top of the box, which is of thin metal, and cor

rugated to make it more sensitive, is elastic, and would
collapse under the pressure of the external air if it were not
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supported by a flat spring, with which it is connected at

its centre by a pillar. When the pressure of the air

increases, the top of the box is pressed in ; and when it

diminishes it rises ; and by means of two levers, these

movements arc communicated to a pointer, which
moves round a dial on which is marked a scale of inches

graduated by comparison with a standard barometer. The
whole of this arrangement is enclosed in a strong outer case,

exactly resembling a large watch. Besides the usual scale

of inches, some aneroids have a scale of heights up to 20.000
feet, engraved on a moveable arc, which can be set at zero

just before commencing operations. This is a very useful

arrangement, and greatly increases the value of the instru-

ment for surveying purposes. But if a scale of feet is not

shown on it, then the difference in height between two

stations may be calculated approximately from the following

formula) :

—

__ 52500 x DH= S~
Where H is the height in feet of one station above the

other. Where S is the sum of the readings of the aneroid

at each station. Where D is the difference of the readings

of the aneroid at each station

A more accurate one, which can be used up to 10,000 feet,

without producing an error of more than 2 or 3 feet, is :

—

S;D[l+i(?)
2

}:: 52,500 : H.

It is a useful instrument, especially when sketching on a

scale of 1 inch to 1 mile and under, where contours with

vertical intervals of 50 feet and upwards have to be

recorded.

For military sketching there should.be a moveable scale

ot heights in feet. A useful pattern aneroid is a 2| inch

one reading to about 6,000 feet.

No good results can be expected in unsettled weather.
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Before commencing work for the day, the barometer should
be set to the height of the starting point; if this is not
known to an assumed height, and, if possible, the same spot

should be re-visited on completion of work and a reading
taken. In case of any difference between the first setting

and final reading, a proportionate allowance must be made
for the intermediate heights according to the time which has
elapsed.

V.—THE CHAIN, PACING, JUDGING DISTANCES, ike.

From what has already been explained about the different

instruments used for Military Sketching, and the methods
of using them, it will be seen that after every precaution

has been taken that experience can suggest, one great source

of error still remains, which must affect in some degree the

accuracy of our work. It is the extreme difficulty of measur-
ing with great exactness any given line, even that most
important of all lines, the Base line. The time and means
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at tfie disposal of an officer do not, as a ride, admit of

accurate measurements being made. His work in the field

has generally to be done against'' time, and probably single-

handed. Sometimes, indeed, it has all to be done on
horseback. Under these circumstances it would be obviously
impossible to measure a base, for instance, with that nicety

which is desirable. Yet, for the execution of a sketch,

however rough, some fixed points, and, therefore, some
measurements, are absolutely necessary ; and, of course,

the more accurate they are, the better will be the work
which depends upon them. Therefore, seeing the im-
portance of the matter, and knowing that the time and
means for making any measurement must always be

extremely limited, it is all the more necessary'that every
officer should strive at his leisure to perfect himself in

those methods of estimating distances which are always at

his disposal, that he may resort to them with confidence

when obliged to put them to the test. These methods are :

1.—The use of the chain, tape, &c.

2.—Pacing, and the use of the Pedometer.

3.—Cyclometer and Perambulator or Odometer.

4.—Comparison of his horse's pace at a walk, trot, <fcc,

with a measured distance : or with the time that he
may take in going from one point to another.

5.—Judging distances.

6.—Estimating distances by the time taken in the trans-

mission of sound.

7.—The use of the Range-finders.

1.

—

The Chain is used only in connection with surveying

(not sketching operations) for instance, when an extensive

triangulation with the sextant, or theodolite, is to be observed.

It is known as " Gunter's Chain," and, including the handles,

is 22 yards long, the distance between the wickets at cricket.

100 links make 1 chain, and when the chain is used, the

measurements are always counted by links, not by chains

Thus, if a base is found to measure just 30 chains, we should

speak of it as 3000 links, not 30 chains. To bring links to
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yards, multiply by 22, and divide by 100. Thus, 3000
links = 3000 x 2 2 = 660 yard,;.

100

W~ I 7^ T 7* 3 X 3f A I <J

GUNTER'S CHAIN.

Fig. K.
At each 10 links in the chain, from both ends to the

centre, there is a brass label with one, two, three, or four

tongues. The centre is marked by a round labeL ThLs

arrangement facilitates quick counting.

To use the Chain.—Two persons, called the leader and th

follower, are necessary, and they should be supervised by u

third. The leader takes one end of the chain, and ten iro>»

arrows, and walks in the required direction. The follower

holding the other end of the chain, halts him, dresses him
exactly on the point to which they are measuring, and sees

the chain is laid on the ground, straight in the required

alignment, and free from knots, &c. The outside of the

follower's handle must just touch the starting point. The
leader sticks an arrow into the ground, just inside of his

handle. It is as well for him to make a scratch on the

ground too, to mark the spot, as the arrow may be accidentally

knocked out. He then calls out "all right," gives the chain

a cast to one side to clear the arrow, and goes on. The
follower will take up each arrow as he comes to it, when the

leader calls out "all right/' showing that his point is marked,
and that he is ready to start again. When the follower has

collected the ten arrows, then 10 chains, or 1000 links have
been measured, and are noted in the Field-book, He now
walks up to the leader, and gives him back his ten arrows.

The leader plants one at the spot he is standing at, calls out

"all right," and goes on : and so the work proceeds. The
total distance eventually measured will be 1000 links for

every time the arrows have changed hands, plus 100 links

for every arrow in the follower's possession at the end of the

work ('including the one marking his end of the chain), plus

the odd number of links counted on the chain up to the end
of the measurement.
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Chaining is a very simple business, but requires attention

while it is being carried out. The length of the chain is

liable to alteration from strains, bends, &c., so it should be

tested occasionally with some standard.

Other chains are Ramsden's steel chains, 100 feet and
50 feet long, divided into links 1 foot long.

Tapes are either steel or linen, and made in 100 feet and
50 feet lengths, divided into feet and inches, or feet and
tenths of feet.

They are very portable, but the steel ones are very liable

to kink and break unless carefully handled, and the linen

apt to contract and expand.

2.

—

Pacing must in most cases be the Military Sketcher's

main reliance, and therefore everyone should know exactly the

length of his own pace, and be able to measure any given line

by this means with confidence. The regulation military pace

is 30 inches ; but an ordinary walking pace is probably longer

than this ; and, in any case, if left to themselves, no two men
would pace exactly alike. Everyone has a natural gait of his

own, and should keep to it, for the attempt to step a longer, or

a shorter pace, than one is accustomed to, is sure to result in

fatigue, and then the pacing becomes unreliable. The best

plan, then, is to pace several times, walking at your usual

pace, a measured distance of 200 or 300 yards. You will

thus ascertain pretty accurately how many of your paces go

to one hundred yards ; and this is ivhat you ought to know.

You c:*n then, before you commence work, make for yourself

a scale of paces comparative to the scale of the sketch (See

Chapter I., Comparative Scales, Example 1). When actually

engaged in pacing, a score should be made on a bit of paper,

or* on the shirt cuff, for every hundred yards, or hundred
paces measured. Without this precaution vexatious mistakes

in counting will be constantly made.

The Pedometer is a little instrument like a watch, which
carried in the waistcoat pocket, mechanically registers every

step taken by the pedestrian, and thus shows at any moment
the distance he has traversed. These little instruments are

wonderfully accurate, when once regulated to suit the step of

M
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the person using them, and where long distances have to be

measured along fairly level roads, they will be found

extremely useful. Full instructions for using and regu-

lating them, are always given with them.

3.—A Cyclometer is a small instrument attached to

bicycles, and registers miles, ^, \ and ^ miles, and even

revolutions of the wheel. It is most useful, very accurate,

and saves time and worry. One must remember the last

distance measured by the instrument and subtract it from
that now shown, to find how far two points are apart.

A Perambulator, or Odometer, is a useful instrument,

especially when distances have to be measured along roads

in an unsurveyed country. It consists of a large wheel of

known circumference, attached to a frame, like the handle

and frame of the front wheel of a bicycle. On the handle

is a dial which is connected with the large wheel and which
registers the distance travelled.

Another accurate method is to tie something on to the

spoke of a cart or bicycle and count the revolutions. The
number of revolutions, multiplied by the circumference of

the wheel, is the distance. To measure the circumference,

starting with the marked spoke downwards, revolve the

wheel along the ground till the same spoke is again down,

and measure the distance between the points marked.

4.

—

To know the number of steps or strides that his horse

takes, when moving at a walk, canter, &c., over a measured

distance, may at times be as important to an officer, as to

know the length of his own pace. When a rapid recon-

naissance has to be made, it will be most useful to note the

time taken to move from one point to another, so that a fair

estimate can be made of the distance traversed. These are

points, therefore, which deserve attention. Examples of

them that are worth studying, will be found in Chapter I.,

Comparative Scales. Nos. 4 and 5.

5,

—

Judging distance.—The advantage, and importance, of

being a good judge of distance cannot be over-rated. It is
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Jin art which should be practised on every opportunity, and
under ever-varying conditions of ground, light, weather, <kc.

A man may be a very good judge of distance in a flat country,

and yet make very bad guesses when lie gets amongst hills.

It is an excellent plan when sketching to write faintly on all

bearings taken to distant objects their estimated distance.

When these objects are subsequently intersected by cross-

bearings, the skctcher will be able to see whether his estimate

of their distance was anywhere "near the mark or not.

Besides being a good judge of distance, anyone should be

able to fairly estimate relative heights and slopes. One is

apt to think slopes steeper than they really are. It is useful

to remember that 15°, or a slope of 1 in 4, is the extreme limit

uf what are called manoeuvring slopes, (tiee ttoyt 168).

6.

—

Tkt rate at which sound travels varies accordingly to the

> state of the atmosphere, the force and direction of the wind,

(fee; Dut 380 yards per second may be taken as an average rate

for purposes of calculation. Thus, the time noted between

the flash and report of a gun enables one to estimate approxi-

mately its distance off. This might often prove useful

during a reconnaissance.

In all the preceding remarks on measuring distances,

nothing has been said about making any allowance for

undulating ground. And yet, to get the true horizontal

distance between any two points (which is what we want), it

is evident a reduction must be made from the actual distances

measured.

Thus, the distance measured up the slope AB, Fig. 47,

and down to C on the other side, would obviously be a good

u 2
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deal more than the true horizontal distance A B' C. Til

large surveys where minute accuracy is of the first import-
ance, the necessary reduction is always made. It is ascer-

tained by simply multiplying the measured distance by the
natural cosine of the slope. This gives the true horizontal
distance. Thus, in Fig. 47 if A B is measured to be 600
yards, and the slope is 10°, then the true horizontal distance
A B', will be 600 Cos. 10°. Cos. 10° is .98481; therefore the
answer is 590.88 yards : showing a difference of 9 yards in

600, or about H yards in every 100. And even with so
steep a slope as 15° (a slope which is very difficult for cavalry
to move on, and all but impracticable for artillery), the
difference is onfy about 3± vards in 100. Now in a scale o[

6 inches to a mile, H yards, or even 3% yards, is almost an

inappreciable distance \ therefore, for practical purposes the

error is unimportant, and no allowance is made for it.

7.—Range Finders.—The Mekometer- is the authorized

Range Finder for all branches of the Service. A Handbook
on the instrument, which can be obtained from any military

publisher, fully explains its use.

Range finders may be very useful on service for making a

sketch of country occupied by an enemy. Very good
sketches were made in the South African War at the Tugela
River witli these instruments. A range finder might also

be used in conjunction with any of the means for military

sketching.

All combatant units are provided with it, and its practical

use can be learned by any person of ordinary intelligence in

an hour.

Another useful pattern of range finder is the Telemeter.

QUESTIONS FOR PRACTICE.

1.— An officer is sent with a small cavalry escort to

reconnoitre the alignment and length of an enemy's encamp-

ment. - On reaching an eminence whence the whole front of

the camp is visible, he observes it to be in a straight line,

and takes the bearings of the extreme right and left flank?,
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which are respectively 345° and .°>0°. Remaining himself in

the same position, he then directs a part of the escort to

ride rapidly along the front of the camp, in order if possible

to draw the enemy's fire. This they succeed in doing as

guns on the extreme flanks open on them. The officer notes

the time elapsing between the flash and report of the guns
on the right and left flanks to be respectively 10 seconds and
7 seconds. He calls in the detached portion of his escort,

and returns to headquarters, where he furnishes a report,

showing the bearing and length of front of the encampment,
and its exact position with reference to the point of observa-

tion. Give the same information as that submitted by the

officer, with a diagram to the scale of 1000 yards to an inch.

2.—You find after several trials that 107 of your paces gc

to 100 yards. Construct a scale of paces for your own use,

scale 6 inches to a mile.

VI.—THE FIELD BOOK AND TRAVERSING.

A Field Book {see Definitions) is simply a Pocket-book,

with a column ruled lengthways up the centre of each page.

This is called " the chain column," and the spaces on each

side of it are called " the offset columns." If we are going

to make a traverse (see Definition*) we can act to work in two
ways. Either we can take a sketching case and protractor,

<fec, and plot our observations as we go along ; or we may
take only the Prismatic Compass and Field-book, and
recording all our observations in the latter, plot them after-

wards at our leisure on reaching home. This is the method
chiefly employed by civil surveyors in England, but it is

seldom had recourse to for military purposes. Yet it is

obvious that there may be many occasions when it would be
the only way in which required information could be obtained;
as for instance, when secrecy is desirable; or when the
weather is wet and stormy, and to sketch would be quite
impossible; or when only a very limited time is available for
outdoor work. ( Therefore it is necessary that every officer
should know not only how to keep a Field-book, but also
how to plot frpimone that has, fyeen kept by someone e]s<?



124

TT<w to Traverse with a Field-book.

(a) The entries in the Field-book are commenced at the

bottom of the last page, and continued upwards towards the

first page.

(b) A point is selected to start from, and marked in the

chain column thus, I., which means Station No. 1. Imme-
diately above this is entered the forward bearing to the next

station on the road, or line, about to be traversed.

(c) To the right and left of this entry, in the offset

columns, are written down the distances measured at right

angles to the traverse line, to the sides of the road, or to

houses, or objects off it. These distances (in military

sketching) may generally be estimated. As a rule, offsets

need not be taken to objects more than 200 yards, or so, off

the line. More distant objects, if to be noticed at all, may
be fixed by bearings taken to them. It must be clearly

shown from what spot these bearings are taken (see example
at end of this chapter), and they are recorded in the offset

columns, not in the chain column.

(d) Having made all the observations necessary at the
starting point, pace forward, taking care to march strictly on
the forward bearing. As you proceed, if you notice anything

that should be recorded, such as an alteration in the width

of the road, or houses, plantations, tfcc., alongside it, you
stop and put it down, thus :—First enter in the chain column
the total number of yards traversed up to that point, then

enter in the offset columns whatever has to be noted. And
observe, in these offset columns you not only write down
distances, but also as you go along, you make a rough out-

line representing the sides of the road, houses, hedges, woods
«fec, Nothing is drawn to scale, but simply you make what
may be called pictorial memoranda which will help you
afterwards to remember clearly what you saw.

(e) Remember that the only entries made in the chain

column are the forward bearings, and the distances measured
along them.

(/) The chain column represents a line having no
breadth ; therefore, if a hedge, line of telegraph, «kc, crosses
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your forward direction obliquely, it must be shown arriving

nt, and leaving, points exactly opposite each other, on

opposite sides of the chain column. Its bearing may be

written on it if considered necessaiy.

(g) In this way continue to pace on your forward bearing,

recording observations right and left as you proceed, until

you reach a bend, and a fresh forward bearing becomes
necessary. You now stop, Write down in the chain column
the total distance traversed from I, draw a line right across

the chain column, and immediately above it enter II, and
the new forward bearing. This done, you go on exactly as

before until your task is completed. The following cautions

must, however, be borne in mind :

—

1.—Be careful never to crowd your entries. It is a good
plan to rule lines for them about one-third of an inch apart.

Your work should be so clear and intelligible that another

person can plot it without difficulty,

2.—All intermediate measurements between stations are

inclusive. Fresh counting is only commenced at a new
station.

5.—In the same way offset measurements are inclusive.

Thus, if from the traverse line to the side of the road is 1

5

yards, and a house stands 25 yards beyond that, then the

entries would be 15 ; then a line representing the side of

the road, then 40, then a rough outline of the house, which
is thus understood to be 4,0 yards from the traverse line.

4.—All station lines (see definitions) should be as long as

possible. The fewer and the longer that they are, the less is

the chance of error in the traverse, and time and trouble are

saved.

5.—Whenever it is practicable, a traverse should always

begin and close on stations which have been fixed by triangu-

lation. If this is not possible, then, in order to have some
means of checking your work, seek for some conspicuous

point off your line, and intersect it as opportunity affords.

la the example given at the end of this Chapter (Plate

XXVII.), the railway bridge has been thus utilised, and the
" work closed " onjt satisfactorily,
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6.—Have regard to the scale on which your work is to be

plotted, and do not waste time in offsets, or measurements,
too small to be represented.

Plotting the Traverse.—The first step is to lay clown the

forward bearings in succession from start to finish, and the

total distance measured along them from station to station.

By doing this, it is seen at once whether the traverse closes

correctly. As soon then as this is done, and you are satisfied

of the general correctness of the work, you return to 01, and
commence to plot the offsets. Each forward distance is taken
in succession, and its corresponding offsets laid off perpen-

dicularly to the right and left. The drawing paper should
always be turned so that the direction of the forward bearing
along wThich you are plotting the offsets, may correspond with
that of the chain column in the Field-book. Without this

precaution you are apt to plot the offsets on the wrong side

of the road.

It has already been explained what are the advantages of

working with a Field-book. It only remains to state that
the great disadvantage of using one is, that when you come
home and plot your work, and find some mistake in it that
you cannot explain, it is almost certain that you will have
to revisit the ground to put it right. Such a mistake may
easily be made through inadvertence, by one not accustomed
to keeping a Field-book ; and, as it entails serious incon-

venience, and loss of time, it shows the importance of great

care, and of making every entry quite clear and unmistakable.

For sketching in thick jungle or forests, or for long con-

tinuous sketches made while mounted, the Field-book is

useful, especially if marching with troops, etc. In these

cases the distances are best estimated by the time taken in

getting from one station to another, and the rate of march-
ing judged.

All that can be done is to sketch n the line of track.

A convenient form of note book is made by ruling four

lines half-an-inch apart down the centre of the page. In the

centre column are noted the forward hearings, on the left
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the time, and on the right the rate of marching. Should it

be impossible to note the forward direction of the track, it

is a good plan to take bearings of one's direction of march
every few minutes. The time taken in noting bearings, etc*,

need not be booked, unless it is several minutes j it is enough
to record the rate of march and the intervals can be included

in it.

Traverses can be made from a boat or wagon in a similar

manner. Excellent work has been done in Africa by these

methods.

The only difference between traversing with a Field-book,

and without one, is that in the former case you record your
observations in a book, to be plotted afterwards at your leisure

;

whereas in the latter, your Sketching-case and Protractor are

taken with you, and you plot each observation on the spot.

Beyond this, the procedure is the same in both cases. Jf

working with a Prismatic Compass, the paper must be, of

course, prepared before starting with magnetic meridians.

The manner of ruling these so as to keep the whole traverse

on the paper has been fully explained in the chapter on the

Prismatic Compass, <fcc. If working with a plane table, you
would set it up at your starting point, then revolve the board

so that its longest axis shall lie in the general direction of the

road, or line, you are going to traverse ; then clamp it, and
placing the compass on one corner of it, move it about until

the needle points to the north, then draw a pencil line along

it (north end marked with an arrow head), so that at any
subsequent station the table can be "set" by aid of the

compass, and reference to this line. {See remarks on

traversi?ig with the Plane Table, Chapter V. page 104). We
arc now ready to start. We will suppose you are at I, and
have observed and plotted your first forward bearing. If

there are other bearings to be taken from this point, take

them and plot them at once, writing on them faintly what
they are to: then sketch in by eye—the road, as far as you
safely can, fences, houses, trees, &c, on either side; and, in

short, do all that is to be done on the spot. Now commence
paciyg forward, keeping strictly to vour line. If you pass a

house, a bridge, &c, stop, and judging the offset, put it in at
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once m trie proper place. Each time you stop, take the

opportunity to work in all details; the sides of the roads, trees,

printing, Arc., up to that point. This is a much better plan,

at all events for a beginner, then to make, so to speak, only

a skeleton sketch, which will require an hour's work, or two,

on it, at the end of the traverse, before it is presentable.

Also, lose no opportunity as you proceed, of intersecting

distant points. It is not only good practice in judging

distance, but some of them are sure to be useful afterwards,

affording you means of checking your work, or perhaps of

closing it satisfactorily. The necessity of having regard to

the scale of the sketch has already been alluded so. Twoinches

to a mile is an ordinary scale for a road traverse. This is a

very small scale, and the sketcher will findthat until hehashad
some practice, his tendency willbe to take note of many things,

nnd distances, which are really too small to be reproduced.

This of course involves a loss of time. A fair rate of progress

for a road sketch, made on foot, is about one mile an hour.

This means tjiat the sketch is neat and complete, embracing
at least half-a-milc of country on each side of the road, and
that a report is handed in with it giving all the information

required, regarding the route traversed. An experienced

reconnoitrer will of course often do more than this. Excel-

lent work can be done with a bicycle fitted with a cyclo-

meter. There is no counting paces, and all that has to be

clone is to note the distance registered before starting and
when you halt, subtract one from the other, and you have
the distance covered.

QUESTIONS FOR PRACTICE.

I.-—What are the advantages and disadvantages of working

with a Field-book? What entries are made in the chain

column, and what in the offset columns ?

2.—Reproduce a portion of an imaginary Field-book,

showing two forward bearings taken along a hedged road

about 50 feet wide. On the right is a large tree about 200

yards from the road, and on the left a church about 300

yards from the road. Plot the same. Scale -g-^V o*
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3.—The following entries in a Field-book are to be neatly

plotted. Scale 6 inches to a mile. Give the bearing and

instance from V. to I. :

—

Closed on /.

Measurements in, Yaj*dLs

4.—Plot the following extract from a Field-book, scale

24 inches to a mile :

—
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Stop cub O C.

5.—Explain how you would survey a sinuous line, such as

a stream, or an irregular fence, with a Prismatic Compass,

CHAPTER YI.

INTERSECTION OF STATIONS.

Whenever a tract of country has to be surveyed, an intersec-

tion of stations of some sort is absolutely necessary, and the

first step towards carrying it out is the selection and measure-

ment of a base line. In an extensive military survey, in which

accuracy rather than rapidity is aimed at, the intersection

is a process quite distinct from the sketching in of the details.

It would be planned, and executed, by experts,who would

use the best instruments obtainable for observation and

measurement, and would take every precaution to fix the

stations selected with great exactness. This being done, the

features of the ground, and all minor details > such as roads,
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streams, villages, woods, &c., would be sketched in by degrees

by regimental officers, who would base their work on the
intersected stations, pricking them off on their sketch sheets

as required, and thus a reliable map of the country would
eventually be produced. But often a sketch has to be made
without any intersections, or other fixed points being available

as guides. In such a case the sketcher must arrange
intersections for himself, and will begin, of course, by ex-

amining the ground, and selecting the best base, according
to the rules hereinafter given. But there may not be time
to do all this. Recourse must then be had to " a runniny
intersection;" that is to say, there being no fixed points to

go by, and no time to look carefully over the ground, select

the best base, and lay out a regular intersection ofstations ; the
intersection is started from the most convenient spot, and
the sketching in of details is commenced at the same time,

the triangles being extended gradually, as opportunities are

afforded in the progress of the work for the intersection of

distant points. An example of this method of working is

given at the end of this chapter. It is the method likely to

be most generally useful to an officer on service ; but the
principles on which it is conducted are the same as those
which govern the more scientific system ; and these will now
be briefly explained.

The first consideration, then, is the selection of a base.

The accuracy of all the subsequent work depends upon the
selection being a good one, and upon its accurate measure-
ment. Now in making the selection the main points to keep
in view, are

—

(a) the position, and (b) the length of the base.

As regards its position, it should be centrally situated,

because stations remote from the base are less likely to be
correctly fixed than those in its immediate neighbourhood
which are fixed by observations from its ends. The subjoined
diagram, Fig. 48, clearly shows this :

—
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Fig. 18

G is only correctly fixed if E and F are, and they, in Iheir

turn, depend upon C and D. Therefore, if a mistake has

been made in any one of the observations necessary to fix

C, D, E, or F, that mistake will affect G. Therefore, in

order to minimise the chance of error from this cause

—

remoteness from the base—the base should whenever prac-

ticable, occupy a central position, its ends should be clearly

marked, and from them some, at all events, of the principal

points to be fixed should be distinctly visible. Of course

those stations which are fixed by observations made directly

from the ends of the base have the best chance of

being accurately fixed. But it has already been explained

that it is wrong to try to fix too many stations in this way.

Bad intersections are sure to result, and they of all things

are to be avoided. Anything under 60°, or over 120°, is

considered bad : and, therefore, this general rule may be

deduced for guidance as to whether a station may be safely
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fixed from the base or not. If the station is not niuch

further from the base than the length of the base, and lies

somewhere inside a perpendicular to the base, at either end

of it, then it may be reliably intersected ; otherwise not.

We see then why the base should be centrally situated.

Another point with regard to its position is that it should

be laid out on ground which is fairly level, and free

from obstructions, which may interfere with its accu-

rate measurement upon which so much depends. If

the ground is very undulating (See page 121) or covered with
brushwood, or intersected with banks, or ravines, (fee, it is

evident that it must be very difficult to measure over it

correctly; therefore, it is an imperative condition that the
line selected must lie over fairly good ground.

So much for the position of the base. The next point to
be considered is its length.. This must be proportionate to
the area to be surveyed. However, a base that is somewhat
too long is preferable to one that is too short. If a base is

too short, either we get stations closer together than we
require them (making the work unnecessarily tedious) ; or if

we try to fix more distant stations at once, we are compelled
to use intersections too acute to be reliable. For a sketch
of 2 or 3 square miles of country a base should not be less

than 800 yards long, and might with advantage be as much
as 1200 or 1400 yards.

On looking over the points which have been enumerated
as desirable in a good base, we notice that sometimes they
must clash with one another. For instance, it may be
impossible to secure a central position, and at the same time
good ground for measurement. It is then for judgment and
experience to decide what '*s best to be done under the
circumstances, and how far one condition must be made to
yield to another. We will briefly recapitulate all the con-
ditions, and then see what expedients there are for overcoming
some of the difficulties that may arise in connection with
them.

V5w.littom Jesirable in a good Base-lint

:

—
(a) It should occupy a central position. This, however,

is not of very great importance.

N2
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* (b) Its ends should be clearly marked, and, if possible, a

good view over the country should be obtainable, and some
at all events of the chief points to be fixed should be dis-

tinctly visible.

(c) It should be laid out on ground fairly level, and free

from obstructions which would interfere with exact measure-

ment.

(d) Its length should be proportionate to the area to be

sketched. It should be about a half to one mile long.

It need not be pointed oat that often it may be imprac-

ticable to secure all these conditions. Then we must do the

best we can under the circumstances. Thus, suppose (a)

not possible, then it would be all the more necessary to

secure (b) in such perfection, that the non-fulfilment of (a)

would be comparatively unimportant. Frequently (c) or (d)

are not attainable, but this difficulty may be thus managed.
Suppose that a base is required from C to D, Fig. 49, but

Fig 19.
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direct measurement between these points, owiag tu broken
ground, &c., is not practicable. Two other points, A and B,

are then sought for, and found, between which direct

measurement is easy, and by observations from which C and

D can be accurately determined, the intersections obtained

being good ones. In this way C D has practically become
our base, and using it as such, we can now proceed to fix

more distant points, and on the same principle continue

gradually to increase the size of our triangles till we have

got them to any size tJiat wTe want. This method of ex-

tending triangles is considered a bette? one than that of

building one triangle upon another.

We may now notice some points connected with the

triangles themselves, viz., their form and number ; and finally

some means of checking the work when it is finished.

First, with regard to their form, it may be remarked at

starting, that if a regular triangulation is to be carried out

with instruments of precision like the Theodolite, or the

Sextant, each triangle must be complete in itself (as in the

diagram of a triangulation shown in Plate XIX.), because all

its angles must be known in order that its sides may be calcu-

lated. But when what may be called a secondary triangulation

or intersection of stations, is observed with a Prismatic Com-
pass, or Plane Table, there is no such necessity; and the chief

point that we have to be careful about, is that on which stress

lias already been laid so often, viz., good intersections to fix

every station. From the subjoined diagrams (See Fig. 50),

it is easy to see that if there is the slightest inaccuracy in

the direction of lines meeting at a very acute angle (A), or a
very obtuse angle (B), the position of the point of intersec-

tion is very seriously thrown out ; and indeed, even if there

is no error of direction, it is not at all easy to mark the
exact spot where such lines do intersect. Whereas, if the

intersection is at right angles, as at C, the same amount of

error in observation, or plotting, will not make such a great

difference in the position of the object. Theoretically, there-

fore, an intersection of 90° is the best. But in practice, an
intersection of 90° could but rarely be secured, and it is

moreover apt to result in a loss of base for subsequent
observations An intersection of about G0° is therefore
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Fig. 50

preferred to it, because it is more easily arranged for, and
while it fixes a point with sufficient accuracy (SeeD. Fig. 50),

it helps in the formation of equilateral triangles, and thus

the bases for subsequent observations are not shortened.

The number of triangles, that is, the number of stations,

need not be great. Their distribution over the sketch, and
their conspicuousness, and consequent usefulness, are of

more importance than their number. It is useful to remem-
ber that on paper, stations should befidly 1 to 8 inches apart

according to the scale of the map. In an open country they

may be more than that with advantage. Therefore their

number will depend to a great extent upon the scale of the

sketch. If the scale was 6 inches to a mile, we should look

out for stations about half a mile apart (3 inches on paper),

and so on.

Finally, we come to the methods of checking the accuracy

of an intersection of stations. This may be done in two ways.

One is called " the Angular Test " (or taking a check angle, or

check slot, or check bearing). It is particularly applicable

to Prismatic Compass, or Plane Table work, is very simple,

and takes no time, therefore it should frequently be applied.

It consists in taking the bearing of a station already fixed,
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from some otne? station. These two stations (for the test

to be a valuable one) should be as far apart as possible, and
on opposite sides of the base. The observed bearing is then
plotted, and if the line representing it passes exactly through
the station observed, it is proof that all the work between
those two points is accurate. If it passes a little to one side

of it, there must be a small error somewhere.

For example, referring to Fig. 49, if standing at H, we
take the bearing of G, and on plotting it find that it passes

exactly through G, it satisfies us that the work on both

sides of the base is correct.

The other method is known as "the Linear Test/
1

or

Measuring a Base of Verification. It is the test usually

applied to large surveys. It consists in carefully measuring

a side of some triangle, the further from the base the better,

and comparing this measurement with the distance repre-

senting it on paper. If the two agree, the work on that

side of the base is accurate. If they don't, there is a

mistake somewhere.

Our remarks on the intersection of stations may now bt

summed up thus :—

(a.) Many stations are not wanted. On paper they

should be one to three inches apart.

(6.) We should be guided in selecting them by their eon*

spicuousness, and consequent usefulness ; and to a great

extent by the consideration whether the lines fixing them
will form equilateral or well-conditioned triangles.

(c.) In any case bad intersections must be avoided.

(d.) We should check our work occasionally by applying

the Angular or Linear Test to it.

A few words about " a running intersection" and we may
quit this subject.

It has already been explained that a running intersection

is resorted to when there is npt time to examine the ground,
and pick out a good base, and good stations, and fix them
methodically and with deliberation. Still, if the work is
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intelligently executed, there is no reason why the resulting

sketch should not be a very fairly accurate one. The great

thing in this kind of work is to keep a sharp look out for

conspicuous points away ahead, and the right and left.

Lose no opportunity of intersecting such points. They are

sure to be useful to you afterwards. Draw lines to them
faintly in the first instance, so that they can easily be rubbed

out if not wanted.

Let us suppose you start from A, Plate XXIX., to make a

sketch of about two square miles of country in front. You com-

mence by taking the bearing of the road. Then you see a

village, B, on your left front, and another, D, away on your

right. You take the bearings of both, and plot them.

Next you sketch in by eye all the ground in your vicinity,

and then commence to pace up the road. After going a short

distance you come to a mile stone, C, and stop and put it

in ; and take the opportunity to look and see if there is any
distant object that it would be advisable to take a bearing

to. Yes, there is a village at F, and the railway bridge

visible at H. You plot both these, then continue your
pacing. At E you reach the bank of a river. Here you
stop, mark E on your paper, and, observing that the direction

of the road changes, take a fresh forward bearing to G.

Next you take the bearings of B and D, which are now fixed.

You also take the bearing of F ; but its intersection with

that previously taken from C is too acute, and therefore

unreliable; and it will have to be checked presently by a

further observation. Now you set to work to sketch in all

details up to the point you have reached—the road, the

bridge, the stream, &c, <fcc. While doing this, always hold

your sketch as nearly as you can in its correct position with

regard to surrounding objects. Having done all you can at

E, you would probably gallop (if you had a horse) to B,

which is already fixed, and there sketch the general shape of

the village, and make any notes about it that you want;
then sketch in more of the river, <fcc, and take a bearing to

a conspicuous tree, L, in the distance, on the chance of its

coming in useful presently. You also get a check bearing

to F, which is now satisfactorily fixed. You notf return to

E, and pace across the bridge -to G, take a fresh forward
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bearing, and plot it. Bearings are also taken from this

point to a village on the right, K, and to the railway bridge,

11 ; but this is not to be relied on to fix it, giving as it does

much too acute an intersection with the bearing CH. The
next step would be to gallop to F, and do all the sketching

in its vicinity that is to be done. All cross roads should be

noted, and put in by eye, their bends being generally unimport-

ant. Now, as there are milestones along the road, you can

gallop straight to the next one, J, and halting at it,

put it in, and thus at once fix your position, by simply

measuring up one mile from the last milestone, according to

whatever scale you are working on. You now take bearings

to L, K, and H, and fix those points and then work up your
sketch in all details up to the point you have reached. At
M you notice a level crossing; you take its bearing, and
ride out to it. You can now fix it by taking the bearing of

H, and setting off from it the opposite of the bearing observed.

The line of railway is thus got in without any trouble what-

ever. You ride along it for some distance, notice the height

of its embankments, &c, then pay a flying visit to K. Here
you learn there is a ford under the railway bridge. You
gallop back to verify, cross the river by it, and home via D.

The above is a rough indication of how such a sketch

might be executed rapidly, but with considerable accuracy.

It will be observed there was hardly any pacing in it, and
consequently a minimum of fatigue to the sketcher. If the

work had to be carried forward, L and M, both conspicuous

points, would be sure to prove useful.

QUESTIONS FOR PRACTICE.

1.—What are the conditions desirable in a good base line,

and why?

2.—Explain, with the aid of diagrams, the objections to the

use of bad intersections in fixing a station.

3.—Show, by means of a diagram including 7 or 8 stations,
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your idea of a good intersection of stations ; an£ using the
same stations, show what you would call a bad one, and
explain the mistakes made.

4.—Draw an intersection of stations suitable for a military
sketch of 10 square miles, to be laid down on a scale of 4 inches
to a mile. Why, in this question, is the extent of ground
embraced mentioned? and why is the scale on which the
work is to be laid down a matter of importance?

5.—Explain how the accuracy of the intersection of
stations in the foregoing question could be tested.

CHAPTEE VII.

EYE-SKETCHING.
An eye-sketch is a sketch made without any instruments

whatever. A sheet of paper fastened on a board, a pencil,
and a flat ruler, are all the implements allowed, and with
these the work has to be done. A scale of some kind,
is, of course, necessary, but it can be improvised in a few
minutes by making equal divisions on the edge of a card, or
on a slip of paper, and letting each of them stand for 100
y*rds. Now the principles of eye sketching are exactly the
same as those which guide us when sketching with instru-
ments

; only being now without any artificial aids, they must
the more carefully be observed* For instance, to " set " the
sketch at any station, we are entirely dependent upon the
back angle; so we must always work by the longest lines
that can be arranged, and check at every good opportunity.
This is particularly necessary when it is a traverse that we
are engaged upon. Anyone who has worked a Plane Table
will make an eye-sketch without the least difficulty, and
with ordinary precautions, will turn out very accurate work.
It m simply Plane-Tabling without a compass, and without
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the tripod stand for the board, which must therefore be laid

upon the ground on each occasion that the sketch has to be
"set" and bearings taken. To align the ruler on a distant

object, get behind it, and stand back a pace or two; then

using a plumb-line, or holding a pencil up vertically, see if

the edge of the ruler appears to correspond with it ; and if

it does not, move the board about till it does. This is a much
more accurate method than going down on the knees and
trying to look along the edge of the ruler, and will save a

lot of stooping and fatigue.

Resection may be practised in eye-sketching by any of

the methods explained for the Plane Table when worked
independently of the compass.

An approximate true north point may be found by
"setting" the sketcli on level ground, and marking on it

the direction of the shadow of a plumb-line held alongside of

it at mid-day.

A rough approximation to the direction of the true meridian

for finding one's way by the aid of a map, is to hold a

watch with its face level, and with the hour hand directed

towards the sun, then an imaginary line drawn from the

centre of the dial bisecting the lesser of the two spaces or

angles between the hour hand and the figure XII. will be the

direction of the meridian, or south, in the northern hemi-

sphere, within about 20 deg. This simple expedient is use-

ful on horseback, and it enables one to hold the map with its

sides nearly north and south without dismounting.

The explanation of this is that the sun at noon being

always due south, if the hour hand is pointed towards the

sun at that time it, of course, points towards the south.

Now the sun (apparently) makes a complete revolution

round the earth every twenty-four hours. The hour hand
of a "24-o'clock" watch also makes one complete revolution

in the twonty-four hours ; thus it is obvious that it keeps

pace with the angular movement of the sun in the heavens,

so that whatever angular distance the sun has moved from
the south the hour hand has moved the same from the noon-

mark (12 o'clock) and therefore 12 o'clock will give the
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Jirection of the south when the hour hand Is pointed towards
the sun.

In an ordinary watch, as the hour hand makes two
•complete revolutions while the sun makes only one, its

angular motion is twice as rapid as that of the "sun, hence
the distance it has travelled from the noon-mark (XII.)
must be halved in order to find the direction of the south
when the hour hand is pointed towards the sun.

CHAPTER VIII.

CONTOURS, HORIZONTAL EQUIVALENTS, VERTICAL
INTERVALS AND SLOPES.

N.B.—In connection with this, and the four following Chapters, Part
2, of the " Definitions" Chapter 7/1., should be attentively read.

Up to this point no mention has been made of the manner
of delineating hills. We now commence this subject, and
as we proceed, it will be seen that it is not only a very
important, but a very interesting one ; and at the same time
simple and easy to understand if properly approached.

On a military sketch, hills are represented by contours;
so the first questions which suggest themselves are : What
are contours? What purposes do they serve? On what
system are they drawn? Contours are imaginary lines

running round a hill at the same level all the way round,
and each contour represents a fixed rise, or fall, of so many
feet. Thus one purpose served by contours is apparent at

once. They enable us to say what is the height of any given
spot on a map, either its absolute height with reierence to

some particular datum, or its comparative height with
reference to some other spot. a Besides this they show us

the shape of a hill side ; that is, whether it is convex, or
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concave, in section. And a third, and most important use

of them is, that they indicate whether the slopes are steep,

or gentle, and what is the exact degree of slope. All this

information conveyed by contours is obviously of the first

importance. If a slope is concave in section it can be seen

throughout its length from top to bottom : whereas if it is

convex, the bottom of the slope could not be seen from the

top, and troops could assemble there unseen, and probably

safe from fire too. Again, it depends upon the degree of slope

whether it is practicable for manoeuvring purposes, or not.

Therefore, as all this information is to be derived from an

inspection of the contours, it is clear what their value is.

Wherever we see contours on a plan close together, there

we know the hillside must be steep ; and where they are far

apart, there the slopes must be gentle. It is easy to under-

stand this, if you can suppose yourself required to walk
straight from the foot of a hill to the top, and to plant a

picket in the ground at every vertical rise of 20 feet, say :

each picket representing the position of a contour. If the

slope you ascend is very gentle you will have to walk a long

way before you have risen 20 feet, and have reached a

contour. But if the ascent is steep, a very short climb will

take you up the required height : and in that part of the

hill-side, if you could inspect it from above, you would see

that the horizontal distances between the pickets were very

small ; wrhile on the gentle slopes they would be consider-

able. In short, where contours are close together the slopes

are steep, and wrhere they are far apart, the slopes are easy.

But for military purposes, it is not sufficient to decide that

a slope is steep or easy. We must be able to say, or

ascertain, what is the approximately comet degree of slope at

any given spot Contours enable us to do this.

Formerly, when military sketches were made on scales

about 6 inches to a mile, a " normal scale of slopes " was
adopted, which had as a basis a 20 feet vertical interval for

sketches of G inches to a mile, and for all other sketches the

vertical interval varied in inverse proportion to the scale of

the map. The principle was sound, but the 20 feet vertical

interval at 6 inches to a mile was npt a satisfactory standard.
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—

For scales of 2 inches to 1 mile and under,

VI = 5±
No. of inches to a mile of scale

From which we get the vertical intervals for scales of 2

inches, 1 inch, and J inch to 1 mile, viz., 25, 50, 100
respectively.

For scales over 2 inches to 1 mile one may use a V. I.

most suitable to the sketch being made.

It should be noted that if making a sketch on a scale of

3 inches to 1 mile, the vertical interval would be 16§ feet, an
inconvenient number to work with. Use, therefore, 20 feet or

25 feet. The 1 inch ordnance maps have the 100, 200, &c,
contours marked on them which, would be useful in making
enlargements, <fcc. By using a 20 feet or 25 feet vertical

interval every 5th or 4th contour would be given you on
the map, and be a guide for interpolating the others.

The working of the "old normal system," though out

of date, has not been cut out of this edition. It was
very sound, and it is thought students interested in

the study might like to understand how it was arrived

at. It was a system by which it was insured that no

matter what ivas the scale of the ma}), the distance

between the contours in plan should always be the same

for the same slopes. This means, for example, that if con-

tours a quarter of an inch apart on paper represented a

slope of 5° on one map, they represented that slope on every

map, no matter what the scale was. The advantage of such

simplicity was obvious and could not be over- rated. If they

represented 5° on one map, and something totally different

on another map, there would be endless mistakes and con-

fusion ; but on the normal system, where they always

indicated the same slope irrespective of the scale, the eye

very quickly got educated, and a slope was recognised as

soon as the map was seen. Now how was this uniformity

secured? In this way* It had been decided, as the result

of long experience, that at a scale of 6 inches to a mile the



145
r»*^

vertical interval between the contours should be 20 feet. This
was the basis of the system : and for other scales, the vertical

interval was varied in inverse proportion to the scale. Thus,

for a scale of 12 inches to a mile, the vertical intervals

would be 10 feet; for a scale of 3 inches to a mile, they
would be 40 feet ; and so on. In other words, the larger

the scale, the smaller the V. I. The smaller the scale

the larger the V. I. The reason why 20 feet vertical

intervals was fixed on with a 6 inch scale was this. The
object was to delineate ground faithfully, but not to go into

too great detail, to do which would be not only of no
tactical importance, but also would involve great labour and
expenditure of time. And experience shou ed that if at a

scale of 6 inches to a mile, a contour was traced at every

20 feet V. I , the form and slopes of a hill were depicted

with sufficient accuracy, while the labour was not excessive :

Nor, even on steep slopes, were the contours brought so

close together as to interfere with, and perhaps obscure,

other details which it may have been necessary to show on

the map. The foregoing remarks clearly explain what was
meant by " the old normal system" and on what basis that

system was founded, and what its advantages were.

The following additional notes in further elucidation of

the subject, will be found of interest.

It has been stated that to carry out the above, the

vertical intervals varied in inverse proportion to the scale

of the map ; the object being to insure that for the same
slopes the horizontal equivalents (i.e., the distance apart of

the contours in plan) should always be the same, irrespec-

tive of the scale of the map. The subjoined illustration

shows the necessity of this. A B, Fig. 51, is a slope of 5°

;

B is a point 20 feet higher than A ; and 76.4 yards distant

from it. Let us suppose that this is a bit of a sketch on a

scale of 6 inches to a mile.



&Q

^̂

. Slope of 5'.

^ Distartce. 76. 9 Yards.

Fig. 51

Now, suppose the same ground has to be sketched on a

scale of 12 inches to a mile. Then the distance A.B., 76.4

yards, will be in the drawing twice what it was before, as

the scale is twice the size of the first one. But the slope is
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still 5°, and the height of B above A is still 20 feet. These

are facts we cannot alter. But it is evident that if we now
use only the two contours used in the first instance, when
the scale was 6 inches to a mile, they will be so far apart

as to be utterly misleading, for they would make the slope

appear twice as gentle as it really is ; so we put in a con-

tour at every 10 feet (see Fig. 51), instead of at every 20

feet, and thus keep them the same distance apart in both

sketches. The effect of this is that no one can be misled as

to the steepness of the slope between A and B. It will be

observed that the vertical interval is in inverse proportion

to the scale. The scale is twice as large as 6 inches to a

mile ; the vertical interval is half of 20 feet.

It may be noted here, that this system of altering the

vertical intervals in inverse proportion to the scale of the

map did not give satisfactory results in cases where the

scale was a very large, or a very small one. For example,

if the scale was 24 inches to a mile, the vertical intervals

would be only 5 feet. That is, if sketching on that scale,

a contour would have to be traced, and put in, at every 5 feet

difference of level. This would give needless trouble, and
take up valuable time to no purpose, for it could never be

necessary from a tactical point of view, to show ground
with such minute accuracy as -would be represented by
contours at 5 feet vertical intervals.

Again, if the scale was 2 inches to a mile, the vertical

intervals would be 60 feet. In this case, an elevation, or

hill, 40 or 50 feet high, might not be shown at all by the

contours, and its omission might be a serious matter. Of
course, it would be shown by the help of form lines (see

definition), but these instances are given to show that the

normal system was not applicable to very large, or very

small scales. Therefore, if such scales were used, the

sketcher must drop the normal system, and fix such vertical

intervals as he considered suitable, taking care to note them
on the face of his sketch ; and, in addition, to give " a scale

of slopes " in the margin ; so that no one examining his

work might be deceived as to their steepness.

o 2
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It may be asked here : How is the horizontal equivalent
for any given degree of slope ascertained? It may be
ascertained in two ways: (a) by construction, or (&)'jby

calculation. The former method has already been referred

to, and explained with an illustration, under the heading of
" Horizontal Equivalent" in Chapter III. Definitions. The
reader is invited to study the example there given Another
one, which will make this system quite clear, is subjoined :

—

Example.—Find by construction the horizontal equivalents

for slopes of 3°, 6°, 10°, and 15°. Scale, 6 inches to a
mile. V.I., 20 feet.

l>raw two parallel lines 20 feet apart :

—

[Here it is evident (as previously explained) that in

questions of this kind the scale must be exaggerated : for

on a scale of 6 inches to a mile, it is not possible to

measure a distance of 20 feet with any accuracy, so we
wr

ill exaggerate 6 times, and then the constriction becomes
practicable].

Fig. 52.

From any point, A, in the bottom line, Fig. 52, set off

the angles given, viz., 3°, 6°, 10° and 15°; and from the

points B, C, D, and E, where they cut the top line, drop

the perpendiculars BB',CC, DD', EE',to the bottom line, then

the distance AB' is the required horizontal equivalent

of 3°, and being measured (allowing for the exaggeration),

it will be found to be 127 yards. In the same way AC, or

631 yards is the H.E. of 6°; AD', or 38 yards, is the H.E. of

10°, and so on. The use of knowing this is, that if a contoured

map is before you, scale 6 inches to a mile, and you have any
doubt as to what the slope of a hillside on any part of it is,

you can take the dividers and measure between the contours

at that spot; and if you find the distance to be 127 yards,

you would know the slope to be 3° ; if you find it to be 38

yards you would know it was 10° ; and so on.
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We see, then, how to get the H.E.'s by construction.

We now proceed to learn how we can ascertain them by

calculation. The formula by which they can be rapidly

calculated is this :

—

H.E. =
191 * V -L

H.E. being the horizontal equivalent in yards.

V.I., the vertical interval in feet, and D, the degree of slope.

Now, let us apply this formula to the last example, and
note the result.

For 3°, H.E. =
*

=127.3 yards.

19 1 x 20
For 6°, H.E.-—g 63.6 „

19.1 x 20
For 10°, H.E.- iq—= 38 - 2 »

19 1 x 20
For 15°, HJE.=

X * = 25A »lo

and so on. Nothing can be simpler than this ; and as it

is far quicker and more accurate than the "construction"
method, it is the one that should always be adopted.

It may be pointed out here where the 19.1, used in the
formula, comes from. It is the H.E. for l

c
of slope, at 1

foot vertical interval ; that is to say, in a right-angled

triangle, where the angle opposite to the perpendicular is

1°, and the perpendicular itself is 1 foot, the base (or H E )

will be 19-1 yards. (Fig 53).

Slope of 1!
.

\i-^mmimmmmmnmm\mmii.m\%imm»i ~:::;;^i,T.4tf^!,,:,;,,,,
"

This triangle, therefore, may conveniently be called " the

triangle of reference" because from the data it affords we
can in any triangle calculate the base, whatever is the
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degree of slope, or length of perpendicular. Or, if we
know the base and the perpendicular, we can calculate the
slope ; or with base and slope given, we can ascertain the
perpendicular. In short, the three formulae deducible from
it are wrorth writing down and remembering. They are
as follows :

—

(1) HE=I^_I:Il

(2) D ^19.1 xV. I.

H. E.

(3) V I = H
-
E

-
x D -w

' 19.1

Numerous examples of the use of these formulae will be
found further on. One other useful fact is derivable from
this triangle of reference. It shows us what is the (approxi-

mate) gradient corresponding to any given degree of slope.

In its own case, where the degree of slope is 1°, we see that

the gradient is -^y, 3 , because the perpendicular is 1 foot, and
the base is 57.3 feet (19.1 yards). Therefore, for a slope of

2°, it would be ¥
2
T.s : for 3°> tt.s : and so on - But 57 - 3

is an awkward number to have for the denominator of a

fraction, so it is usual to take 60 instead. The difference

between them is inappreciable for practical purposes, and
60 is such a much more convenient number than 57.3, that

it is always used. (See remarks under heading of " gradients"

in Chapter III. Definitions.)

The V.T. should always be stated on a sketch and it is

advisable to draw a " Scale of Slopes/' or, as it is more
commonly called, a " Scale of H.E." (for both mean the

same thing).

What is "a Scale of Slopes," and how is it shown 1

" A Scale of Slopes" is a scale on which are marked off the

distances in yards corresponding to each degree of slope, so

that by reference to it, any slope on the map can at once

have its proper degree of steepness assigned to it. A single

example will make this quite clear. Suppose that a sketch

is made on a scale of 6 inches to a mile, and vertical intervals

of 25 feet are used. It is useful and advisable to show on
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the map the "Scale of Horizontal Equivalents." Before it

can be drawn, the Horizontal Equivalents must be calculated^.

Let us calculate for the following degrees : 1°, 3°, 5°, 7°;

10°, 15°, and 20°.

For 1° the H. E. =

o
7°

10°

15°

20°

liU_x _25 = 477i yards

19.1 x 25
Ft \ = 159

3

&c.

&c=

&c>

&c.

tkc.

= 95i
= 69 2

47.7

31.8

23.8

The scale can now be drawn. Take a straight line, and

using the scale of 6 inches to a mile, measure off on it distances

of 477 £ yards, 159 yards, 95J yards, &c, and figure each

space with its corresponding degree, thus :

—

Fig.5*

7- ,wy5;2{7

Scale of Slopes Yl 25 feetRF wUo

To use a scale like this when you see it drawn on a map,
you have only to remember that wherever the contours are

as far apart as the space on the scale marked 1°, there the

slope is 1°
: wherever they are as close together as the space

marked 20°, there the slope is 20° ; and so on.

If a scale of slopes is not shown on a map one can be made.

In any case, when the scale of the map, and the vertical

intervals are ascertained, the slope at any point can be

readily ascertained, either by means of the formula to find

D previously given ; or, by making a fraction, having for its

numerator the V.I., and for its denominator, the distance
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measured between the contours at the point in question.

For instance, if the distance was 125 yards, and the V.I.

25 1
25 feet, then the slope would be = = 4° approxi-

mately

EXAMPLES.

The following examples illustrate all that has been said

in the foregoing chapter. They should be attentively

studied, and then the " Questions for Practice " which
follow them may be attempted with confidence.

1.—On the Normal System, what should be the vertical

intervals in the following instances ?

(a) Scale of the map being 1| inches to a mile.

(b) R.F. of the map being 1 -^Vtttt*

The basis of the calculations in answering the above

questions is the formula

—

v.r.
50

No. of inches to a mile (of the scale).

Hence, for (a) we have :

—

V.I. = — = — = 33i feet. Answer.
14 I

Again, for (b) we have :

—

„^^ is R.F. fur A inch to a mile,
126720 *

/. V.I. = _ = 100 feet. Answer.

2

2.—It is ascertained that the vertical intervals on a map
are 25ft. The map being contoured on the Normal System,
what must be its scale :

—
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50
25 =

Scale of map in inches,

50
.'. Scale of map = — = 2 inches. Answer.

3.—On a map, a point A is 4\ contours higher than a

point B. The scale of the map being 4 inches to a mile,

how much is A above B ?

Here, we must know what the vertical intervals are, when
evidently 4| times the V.I. will give the answer.

We ascertain the V.I. as before, thus :

—

V.I. = — = 12*.
4

12| x i\ = 57£. Answer.

4.—A point A on a plan is exactly \\ inches from a point

B, and the slope between them is 2.6°. Assuming that A
is 90 feet higher than B, what must be the scale of the
plan?

In this case we want to know the distance A B. This
distance is represented by \\ inches, and thuswe shall get the

answer at once. To find the distance A B, we use the

formula H. E. = 19,1 X Y
*
L

for it is the H. E. of 2.6° that
D

we want to know.

We have, then, H. E. = —! =660 yards (nearly)
Z.K)

Therefore, the scale of the plan is H inches to 660 yards : or,

ILF.= 2L!E^L* 3 =_!_ = 4in. W
660 yards 2 x 660 x 36 15840

a mile.

—

Answer.

5.—The scale of a French map is y^i* o- The contours are

marked at vertical intervals of 12 metres, lm. being equal

to 39.37 inches. Construct a scale of Horizontal Equi-

valents for slopes of 1°, 3°, 5°, 7°, 10°, 15°, and 20°.
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The V. I. here is expressed in metres. We must have it

injeet. Accordingly, we find :

—

12 metres = 12 X 39< 37
feet = 39.37 feet.

We now proceed to calculate each required H. E. as follows :

^ n0 TT _ 19.1 x 39.37 ^ rl IFor 1°, H. E. = -= 751.9 yards

3°,

5°,

19.1 x 39.37
251

&c, &c. = 150
&c., &c. = 107
&c., &c. = 75
<fec, &c. = 50
&c, &c. = 38

„ io°,

„ 15°,

20°

Now, having calculated the H. E.'s, we measure off the

distances on a scale of 4iri. to a mile (yy^o) and figure the

Scale thus :

—

Scale ofKE's V.I.12 jnetres RFis&to

6.—You observe with the Clinometer the angle of elevation

to a hill, known to be 1,200 yards distant, to be 5°. What
is its height ?

Questions of this class are extremely simple ; but it is a

good plan always in answering them to draw a rough figure,

as below (Fig. 55) and then one sees at a glance what is

wanted.

Base or HE. 1200 Yaros

Here, as soon as the figure is drawn, we see that it is the

V.I. that is wanted; and the simplest way of getting it, is

to work from the gradient corresponding to 5°, viz. TV
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Then, the base being 1,20 yards, the Y. I. must be 100
yards, or 300 feet.

Working from the formula V. I. = ' ^ - I we should
19.1

gat, not exactly, but practically, the same answer ; and it

must be left to the judgment which method to adopt. As
a rule, to work from the gradient is simplest and quickest.

7.—Two hills are 400 yards apart. The angle of elevation
from one to the other is 3°. What is the difference in

their height ?

Fi0.56.
3-OR_20_

~wo~T3*

^s \-v

The V. I. in this case is clearly ^th of 400 yards ; that
is, 20 yards, or 60 feet.

—

Answer.

Fy.57

Scale 6 uv, to ou ttuIc VI 20. fv
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8.—With reference to Fig. 57. What is the slope at the

spot marked x ?

The Vertical intervals are 20 feet, and the distance

between the contours at x is measured, and found to be just

100 yards. Therefore, the slope is 20 feet in 300 feet, or

1 in 15, or 4°.

9.—What is the angle of depression from A to B ? {Fig. 57)

The height of A above B is 120 feet, and the distance

between them is 400 yards; therefore, the angle of depression

can be seen from the gradient (which is 40 yards in 400
yards, or 1 in 10) to be 6°.

10.—What isthesteepest gradienton theroad AB? {Fig. 57)

The steepest bit is of course at z where the contours

crossed by the road are closest together. The distance here

is measured, and found to be 40 yards, and the V. I. being

20 feet, the gradient is = - = 10°. Answer.8
40 x 3 6

11.—Trace a road from C to B, {Fig. 57) no gradient on the

way to be steeper than 5°.

A slope of 5° is a gradient of 1 in 12. Therefore, with

a V. I. of 20 feet, the base must be 240 feet, or 80 yards.

This being determined the road is drawn by eye
(
Vide the

dotted line) care being taken that its least length between
any two contours is fully 80 yards.

QUESTIONS FOR PRACTICE.

1.—On the Normal System,\\vhat should be the Vertical

Intervals in the following instances :

—

(a) Scale of the map being f\inch to a mile.

(6) Scale of the map being jV^sttj would this be a suit-

able V.I. What V.I. wc\uld you use and why?

2.—On examining a map drawn on the Normal System,

you will find one hill-top marked 850 feet high, and another

700 feet high : one hill is seen to be 3 ^contours higher than

the other. What is the scale of the map ?



157

3.—A particular spot \m a map represents a slope of 4°,

and the distance between\ the contours at that spot is 48

yards. What is the scale \)f the map ? The contours are

drawn on the normal system.

4.—From the crest of a hill you walk 100 yards down
a slope, and are then 30 feet below your starting-point :

you then walk a further distance of 300 yards in the same
direction over a slope of 1 in 12. Show, with the aid of

a diagram, whether your starting-point is now visible or

not, and give the angle of elevation to it.

5.—From the top of a Cliff 480 feet high, the angle of

depression to a ship in the offing is 2°. Give the range.

6.—At a distance of 382 yards from it, the angle of

elevation to the top of St. Paul's is observed to be 17.6°.

What is its height?

7.—From the top of a hill 1,500 feet high, the angle of

depression to another hill is 7°. This hill is 400 yards

distant. What is its height?

8c—Standing on a hill 200 feet high, you observe the angle

of depression to an underfeature, whose ascertained height

above the same datum is 40 feet, to be 5°. How far off is it ?

9.—Show howyou would obtain the Horizontal Equivalents

for slopes of 4°, 9°, and 15°, (a) by construction (b) by
calculation. Scale, 1 2 inches to a mile. Vertical intervals,

40 feet.

10.—Construct a scale of Horizontal Equivalents for use
on a map, 2 inches to 1 mile. It will be sufficient to show
for slopes of 1°, 2°, 3°, 5°, 7°, 10°, 12°, 15°, and 20°.

11.—On a Russian plan, it is found that 2| inches = 1

Verst : and the contours are marked at vertical intervals of

1 7 Archines. 1 Verst = 3500 feet. 1 Archine = 28 ins.

(a) Construct a comparative scale of yards for use with

the plan.

(6) Construct a scale of Horizontal Equivalents for it.
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12.—If these lines
J ) ) )

rePresent contours on a

map of which the scale is ^-^^ > what are the slopes which
they show 1

13.— With the aid of a few contours, show a road rising

from to 60 feet, at a uniform gradient of 1 in 30. It then

passes through a cutting 400 yards long, and 25 feet deep

in the deepest part, and finally descends to at an angle of

4°. The road is 20 yards wide, quite straight, and its bear-

ing is due East.

Scale, 12 inches to a mile. Vertical intervals, 10 feet.

14.—What is the difference in level between A and C?
The ground falls from A to an intermediate point B, distant

360 yards, at a slope of 7°
: and thence rises to C, 180 yards

off, at a gradient of 1 in 4.

15.—Draw 10 parallel lines representing contours at

20 ft. V. I. on a scale of 6 inches to 1 mile, the second

|^th of an inch below the first, the next one ^th of an

inch lower, and the remainder in succession at the following

intervals :—Jrd, |, frds, fths, 1 inch, f ths, and ^ an inch

apart. Number the fourth line from the bottom 0, and

those above and below it, 20, 40, 60, &c. Draw a straight

road, cutting the 10 lines at an angle of 40°. Show :

(a) That the steepest bit on one side of is about 8°,

and on the other about 2°,

(6) That the average gradient of the road above is

about 1 in 25 : and below it, about 1 in 42 1,

(c) That to make the steeper of the two as easy as the

other, a cutting about 5t) feet deep would be required.

16.—Still using the same 10 lines, trace a road from

the bottom line to the top on which no gradient is to

exceed 5°, or to be less than 1 in 45.

17 —Draw concentric circles with the following radii

:

1", 1.33", 1.75", 2.75", 3.25" and 3.50". Assume' these

circles to be contours of a conical hill at 25 feet V. I.

Draw a path ascending from the lowest contour to the

highest, at aslope of 5°. Scale, 100 yards to an inch.
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CHAPTER IX.

SKETCHING HILLS.

If the preceding Chapter has been attentively read, and

the numerous illustrations in it carefully worked through,

the student should now thoroughly understand the mean-

ing and use of contours, and horizontal equivalents: also

the principle on which vertical intervals are fixed accord-

ing to the scale of a plan, for small scale maps, and how to

answer any question connected with heights, distances,

and slopes. We now pass on to the practical appli-

cation of all this theory. It is, of course, one thing

to understand a contoured plan when it is, put before

you, but quite another to be able to make one your-

self. One may be thoroughly an fait in the theory of

the subject, and yet not make much progress in the

field : for ground varies so much in character, that to

sketch it successfully, often requires special aptitude,

and a good deal of judgment to decide how and where to

commence work. Therefore, no hard-and-fast rules can be

laid down for sketching hills. Only those methods and

expedients can be indicated which have been found generally

useful ; and their application under different circumstances

must be left to each individual's intelligence and judgment.

Should any one find that he is not able to represent slopes

correctly by the orthodox system of contours, let him not

waste time in attempting to achieve the impossible, but

endeavour rather by a few lines, or strokes, to show the

general shape and direction of the principal features and

watercourses ; and ascertaining the inclination of the most

important slopes with his clinometer, write them down on

the Sketch, which thus, though it may have no pretence to

finish, may still prove extremely useful, and at all events

will mislead nobody, It need hardly, however, be pointed

out that the more perfect a man is in the regular methods
of working, the greater will be the facility with which he
will be able to dispense with them, when perhaps, owing
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to want of time, bad weather, interference of the enemy,
&c, they cannot be followed. Everyone, therefore, should
try to master the simple instructions which follow : and
opportunities of studying ground, and the conformation of

hills, should never be lost.

When a portion of hilly country lias to be sketched,

and there is time to do it deliberately, it is usual to leave

the delineation of the hills to the last. The reason for

this is, that by first getting in correctly all the roads,

villages, streams, <fec, it becomes much easier afterwards

to trace the general direction and extent of the hill

features. They are, so to speak, checked for us, and kept
within their proper limits, by the points and boundaries

already fixed on the sketch. But for these, we should

constantly be compelled to have recourse to the compass
for their direction, and to pacing for their extent. There-

fore, to save ourselves so much extra labour, we complete

all the details of a sketch before commencing on the hills.

It is of special importance to have all the streams
correctly put in. As outwork proceeds we should take
every opportunity of noting their direction, windings, and
extent. This can be done by bearings, or resections at

points along their course, and so forth. It is a matter of

extreme importance, as by attention to it, much subse-
quent time and labour will be saved, and valuable aids

and checks furnished to the subsequent work. So much
is this the case, that if a sketch on which all the water-
courses have been accurately traced, be put into the hands
of an expert, he will, without having seen the ground
at all, be able to fill in the main hill features with sur-

prising correctness.

It is understood, then, that our sketch is complete in

all details, and that particular attention has been paid to the

streams and water-courses, which have all, so far as was

practicable, been traced and put in, during the progress of

the work. We are now ready to commence the actual

delineation of the hills, and the first portion of them
which claims attention is their crests. oi exp°ri'"
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surveyor will commence work indifferently at the top, or

bottom, of a hill. But it is undoubtedly easier, and nine

times out of ten, better, to commence at the top, and
work down to the foot of a slope. By so doing you get

a good idea of the general lie of the ground, and a better

view over the slopes ; and, therefore, a better appreciation

of their nature, and practicability for various purposes.

Moreover, pacing down hill is less fatiguing, and therefore

more probably accurate, than pacing up-hill. So the first

step is to go to the top of a hill, and sketch in its crest.

This will give a good general idea of its shape, and of the

way in which the main features radiate from it. The word
crest here must not be taken to mean the absolute brow,

or summit, of a hill, but the highest contour that will be

shown. This will generally be several feet below the

actual crest ; but as a rule, within one vertical interval of

the summit. For instance, if using 20 feet vertical

intervals, the first, or initial contour, would probably be
15 feet or so below the summit. By keeping it thus

pretty low down, the general shape of the hill is better

defined, and the subsequent work probably easier, and
more accurate. If there is time, the initial contour should
be regularly traversed. A point, A, Fig. 58, is selected to

start from ; its position is found by resection (Interpolation,

see p. 108), and marked on the sketch. Then by the aid of

the Clinometer, another point, B, is found on the hill-side, on

the same level as A, and its bearing is taken, and plotted.

The more distant B is, the better, on the principle previously

explained that in a traverse all station-lines should be as

long as possible. We now pace towards B, sketching in the

contour by eye as we go. It starts, of course, from A, and
whenever we go over a slight rise, as at #, it will curve away
from our line A B, and outwards from the hill : and if we
dip into a hollow, as at b, it will bend in towards the hill.

The extent of these bends can always be estimated. It

would be waste of time to measure them. Arrived at B, we
find a further point C, still on the same level, and traverse

up to it as just explained : and in this way \*e continue, till

we have traversed round the hill back to A, our starting-

point, or have gone as far as is necessary for our immediate
purpose.

p
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Fig 58.

We will suppose now that our initial contour is correctly

drawn, and also, that while traversing it, the exact position

of the heads of the chief salients and re-entrants has been

carefully marked. We now commence the contouring, and
this is done by working down the slopes in the following

way:—We select a prominent feature A E to begin with,

and plot the line that we mean to follow down it. Its

direction may, if necessary, be taken with the compass,

but in a finished sketch there will nearly always be some
landmark enabling us to draw it by eye. Then, with the

Clinometer, we observe the slope, and find it to be, say 5°,

We now refer to our table of Horizontal Equivalents, and
we find (the scale being 6in. to a mile, and vertical intervals

20 feet) that the H. E. for 5° is 76 yards. Consequently,

we pace 76 yards down the slope, then stop, and measuring
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T6 yards off our scale, put in a contour. Then we pace

another 76 yards, and put in another contour : and so on.

Suppose when we have put in three contours in this way,

we find the slope has changed to 10°. We refer to our

table of H. E.'s, and find that the H. E. for 10 is only 38
yards ; consequently we stop now, and put in a contour at

every 38 yards. And so we go on, altering the H. E. to

suit the slope, until the bottom of the hill is reached.

Other features can then be contoured in the same way,

more than one line being followed down them if necessary

(See dotted lines Fig. 58), and at last, a series of points

are fixed all round the hill, the intervals between which,

being joined by eye, we eventually get the whole hill

regularly contoured.

The lines which we follow in pacing down a hill are called

"section lines." Their number must depend upon the

character of the ground, the size of the features, and in a

large measure, upon the skill and aptitude for the work

of the sketcher. The fewer that are used, consistent with

accuracy, the better. As a rule, section lines will follow

the watershed line of the feature on which they are taken.

In this way, a better view, and therefore a better idea of

the ground is gained. They will seldom run quite straight
;

but on the other hand, as previously explained, it will rarely

be necessary to follow their bends with a compass. There
is sure to be something on the sketch—a house, a wood, or

cross-roads, &c.—to guide the eye in plotting them with-

out instruments.

When pacing the Horizontal Equivalents along a section

I line, every time we stop to mark the position of a contour,

I the sketch should be held so as to correspond with the

I ground, and the contour traced to the right and left by
I eye as far as it can be safely judged. It is a good plan

Ito turn round, and stand facing the hill to do this. If the

1 water courses have been previously sketched in as recom-

Imended, they will now prove a great aid in denning the

lextent of the feature on which we are at work, and limit -

|ing the extreme inward bend of each contour.

p 2
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The student will not have failed to remark that when
pacing down a slope, A B, Fig. 59, it is really the hypothenuse,

Fig. 59

A B, which is being measured, and not the base (or Hori-

zontal Equivalent) B C. But it has already been fully

explained {Page 121) that even in moderately steep slopes,

the difference between hypothenuse and base is unimpor-

tant, and too small to be worth allowing for, for practical

purposes. Moreover, as a matter of fact, in pacing down

hill, there is an involuntary elongation of pace, which to

some extent compensates for the error.

Suppose we are pacing Horizontal Equivalents of 76 yards

down a section line, the slope being 5°. In the middle of

our pacing, that is, when we have come only 38 yards from

the last contour, the slope suddenly changes to 10°. Now
the H. E. for 10° is 38 yards ; but as we have already come
down half a vertical interval, we only go half this distance,

19 yards, and then put in another contour. The spot where

the slope changed is marked by a dotted Form line at a,

Fig. 60.

These form lines were useful when hachuring was in vogue,

as a guide to the shading, but in rapid sketching they are

minutiae which need hardly be attended to. The point,

however, involving their use, should be understood. Another

case occurs a little lower down the slope at 6, Fig. 60. The
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Fig 60.

H. E. for 10°, viz, 38 yards, was being paced; but when
only one quarter of the distance had been traversed, the

slope changed to 2°. A form line was therefore put in at

this point, and only three-quarters of the H. E. for 2°, viz.

143 yards, paced before the next contour, c was put in.

Underfeatures.—The following case is of common occur-

rence. As you are pacing down a slope, Fig. 61, you observe

the ground rising in front of you. You are, in fact, c ming
to an underfeature. You would sketch it in as shown on
Fig. 61, p. 166.

By means of the Clinometer, you ascertain, and note on
your sketch, the point a when you are on a level with its

summit. Then continue your work to the lowest point you
can reach X. From this point you pace the distance to a\

the top of the underfeature (or, if preferable, find its position

by resection) and then put in as many contours between X
and a' as you have between X and a. From a the con-

touring can be carried on to the foot of the bill in the usual

way : and as the height of a was noted when you were at a,

there can be no difficulty about numbering the contours

correctly.
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780

Fig 61.

Plan.

Another method which is sometimes adopted is this :

—

When the lowest contour, 6, in front of the underfeature

is reached, a point, b\ opposite to it, and on the same level,

is found, and paced across to : and then (using the

Clinometer if necessary) a third point 6", on the far side of

the underfeature, still on the same level ; and from this

point the work is carried on to the foot of the hill. The
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underfeature is afterwards sketched in separately ; its

position being found by resection.

If a slope is uniform from top to bottom we need not

pace it at all, except to ascertain its length, and that could

probably be determined in some shorter way. For instance,

suppose the slope to be uniformly 5° from top to bottom,
we have simply to mark off on it distances of 76 yards till

the bottom is reached, and it is properly contoured. But
we can go a step further than this, if the distance is known
from the summit where we stand to the foot of the slope

;

for then, whether the slope is uniform throughout or not,

we can contour it with considerable accuracy without
leaving our position. An example will best illustrate how
this may be done. On a sketch of 6 inches to 1 mile,

V. I. 20 feet, the general slope from top to bottom of a
hillside is observed, and found to be, say 8° ; and the

distance, or base of the slope, is known to be, say

480 yards. We then see from our table of H. E's,

that the H. E. for 8° is 48 yards; therefore, there

must be 10 contours
(
4^°) in the distance.* Their own

relative distances apart do not affect the question. They
will be close together in parts where the descent is steep,

and further apart where it is less" so ; but there will only be
ten of them altogether. When contouring has to be done
hurriedly, owing to bad weather, want of time, <fcc, valuable

work may be produced by thus observing the angle, calcu-

lating the number of contours, and grouping them by eye.

In mountainous districts, this is the only method practicable,

for the hillsides are more or less precipitous, and pacing

down them is impossible. In places of this kind, an
Aneroid Barometer will be found very useful to assist in

contouring, and would be worked on the principle just

* The same result may be arrived at thus : Base and slope being
known, height may be calculated from the formula given to find

V.I. In this case, V.I. = 48
^

* 8 = 200 feet ; and as the contours

200
are at 20 feet vertical intervals, there must be —- or ten of them

20
altogether.
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indicated. That is to say, we should use it to show us the

difference in level between the top and bottom of a hill
;

and then noting how many contours will properly represent

that hill-side, all we should have to do would be to group

them by eye.

It must be remembered that a hill is rarely an isolated

feature. It is almost invariably part of a range, or system

;

and often great judgment is required in laying out the

work, i.e., in deciding how to begin it. It is here that

experience and aptitude tell, for as has been seen now,

the mere process of contouring a slope by the system of

pacing the Horizontal Equivalents, <kc, is simple enough.

But the selection of the initial contour in a difficult country

is not such a simple matter, as much depends upon it If

the ground includes several adjacent hills, or heights,

forming part of one range, it will generally be right to fix

on an initial contour, such as <x, Fig. 62, which will embrace
all of them.

Fig 62

The subsequent work will then be easier, and much more
probably correct than if it had been commenced at the

summit of B, A, or C.
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Another important matter is the judicious selection of

what are called "reference points" We should look out for

them when engaged in traversing the initial contour. They
are conspicuous points, easily recognisable again ; such as

houses, gates, remarkable trees, &c, situated on adjacent

hills, and on the same level as the sketcher. When found,

they are carefully noted for future use in the margin of the

sketch. The use of them, scattered over the ground, is,

that they enable you at any time to place yourself on a

contour whose height is known. This gives you a starting

point whenever you want it, from which you can work with

confidence, knowing your contours will join correctly

When the hills are high and
4
the features difficult, it is

recommended to get " reference points " at levels of every

100 feet or so, care being taken to describe them accurately,

with their correct height, in the margin of the sketch.

They will be found most valuable aids and checks to the

contouring.

The sketcher may be puzzled sometimes how to number
his contours. There is no rale about it. If the true height

above the sea of any point in the sketch can be ascertained,

of course, the contours should be numbered with reference

to it, and the level of the sea would be the datum of the

sketch. Thus, in Fig. 62, if A is known to be 731 feet high,

the top contour might be marked -720, the next lowest 700,

and so on, according to the V. I. used.

But in most cases it is the simplest plan, while the sketch

is in progress, to number the contours 1,2, 3, 4, &c, beginning
with the highest, as that is generally traced first. This can

be done in pencil ; then when the sketch is finished, the

numbering can be re-adjusted according to the vertical

intervals that have been used, either with reference to the

lowest point in the sketch, or with reference to some assumed
datum. It is not a matter of much importance, for after all,

for military purposes, it is the relative heights which are of

consequence, not the absolute heights.
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QUESTIONS FOR PRACTICE.

1.—In sketching down the watershed of a spur, the

following observations were made

—

Slope 3° for a distance of 445 yards.

Then 6° „ „ 288 „

„ 8° „ „ 276 „

„ 12° „ „ 136 „

Mark the position of contours. Scale Toie o V.I. 20 feet-

2.—Plot the following observations, and show the shape

of a bit of each resulting contour :

—

A to B, bearing 65°, distance 130 yards, slope 15°

BtoC, „ 40°, „ 95 „ „ 10°

C to D, „ 350°, „ 132 „ „ 8°

From D on the same bearing, a rise of 3| contours at a

slope of 8° to the crest of a knoll.; then 40 yards across the

knoll, whence angle of depression to a stream, 192 yards

distant, 3°. Scale, 12 inches to a mile, V.I. 10 feet.

3.—Draw 6 lines radiating from a point A, making angles

with each^other in succession from the left of 40°, 43°, 35°,

31°, and 31°. Let each line be divided into 4 parts—AB,
BC, CD, DE. Let the scale be 12 inches to a mile, V.I. 10

feet. Then, through the points B, C, D, E, draw four con-

tour lines from the following data :

—

On line No. 1 slope AB is If°, BC is 6°, CD is 10°, DE is 12°

„ No. 2 „ 1|°, „ 2°, „ 2°, ,,
1°

» No. 3 „ 3°, „ 4°, „ 4°, „ 1J°
5 > No. 4 „ H°, „ 2°, „ H°, „ 1°

» No. 5 „ 2°, „ 4°, „ 4°, „ 3°

» No. 6 „ 3°, „ 5°, „ 6°, „ 7°

4.—By means of a few contours, represent a tract of hilly

country, about 1 mile square, containing the following

features, one or more of each :

—
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A plateau, a ridge, a spur, a coL an underteature, and a

stream flowing in a south-westerly direction into the sea.

General direction of the coast-line, North and South ; cliffs

60 feet high at the northern end of it. Scale T oieo V.L 20

feet,

5.—State, showing the work, what is the steepest, and

what the easiest slope represented in the above sketch, and

give the corresponding gradients.

6.—From a range of heights of which the general direction

is east and west, several spurs run southwards to a river,

which flows in an easterly direction to the sea, and is joined

on its way By several streams, coming down between the

spurs referred to. From the subjoined data, give a contoured

plan of the ground :

—

A is the highest point of the range. It is 258 feet above

the sea; 58 feet higher than another point B; and 750 yards

due west of it. From B, the slope of the hillside in a direc-

tion due east is 10°, and ends abruptly at C in cliffs 100 feet

high. D is a point on the coast-line at the mouth of the

river. Its height is O, and its bearing from A is 137°, and
from C, 190°. E is an underfeature, 30 feet higher than

the col connecting it with the main hill. Observations taken

at E :—bearing to A, 39°
; to D 112°

; angle of elevation to

A, 5°. F is another underfeature, 105 feet above the sea.

The bearing from F to A is 10°, and from C to F, 243£°.

The river falls 80 feet in a winding distance of 2,200 yards,

between a point K up-stream and its mouth D. But the

direct distance from K to D is only 1 500 yards, and K bears

280° from D. The general direction of the coast-line is

north and south. Three tributary streams, G, H, and L, all

about the same length, flow nearly parallel to it. The head
of the stream G is 250 yards due south of A, and 158 feet

below that point. Its average fall in a distance of 600
yards, when it joins the river, is 1 in 45. It flows midway
between the underfeatures E and F. H is about 250 yards

east of G, but its average fall is twice as great : and L lies

about midway between H and the sea. Scale, 6 inches to

a mile. V.I. 20 feet.
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7.—Lay down the following intersection of stations

:

scale, 6 inches to a mile :

—

Base : AB—800 yards long.

B—90°.

At A, bearing of 1 C—40°.

D—150°.

At B, bearing of
j D__235°

A and B are both 250 feet above the sea, and are situated

on the top of a hill. C and D are the summits of hills. At
A the angle of elevation of C is 3°. D is 270 feet above

the sea. The sea is about 500 yards west of A, north of C,

east of B, and south of D. Sketch the ground in contours

at 20 feet V.I.

8.—ABCD is a metalled road, with fences, on an island ;

A and D are on the coast. M and N are two hill-tops.

At A, bearing of M, 50°
: angle of elevation, 6°.

,, bearing of B, 85°
: angle of elevation. 3°.

bearing of N, 120°: angle of elevation, 5°.

AB=572 yards.

BC= 191 yards.

CD= 700 yards.

At B, bearing of C, 60°
: angle of depression, 2°.

(M, 311°.

At C, bearing of ] D, 90°.

( N, 209°.

The sea is about 500 yards north of M, and 600 yards

south of N.

Draw the island in contours, at 20 feet vertical intervals.

Scale : 6 inches to a mile.

What is the angle of elevation of N from D ?
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CHAPTEE X.

SHADING HILLS.

After ground has been contoured, the hill features may be
shaded. The chief object of doing this is to develop

them
;
^make them, as it were, stand out in relief, so that

hills and valleys may be distinguished at a glance. Rely-

ing on the contours alone, it might sometimes be a little

difficult to do this. The shading removes this difficulty,

and by heightening the general effect, gives a much more
graphic idea of the ground than would ever be conveyed by
the contours alone. Shading used to be effected by hachures,

pen, or pencil-strokes, between the contours, drawn thick,

black, and close together, to represent steep slopes ; and

thin, light, and far apart, to show gentle slopes. The Scale

of Shade was a scale which denned the number and thick-

ness of the strokes for each degree of slope. If the hachur-

ing was theoretically perfect, therefore, the slope at any
point on a map should have been recognisable from the

depth, or lightness, of the shade. Such excellence was,

however, rarely attained. The contours were, and always

will be, a more reliable guide to the steepness of the slopes,

than any shading. But the hachuring, while it failed itself

to indicate the slopes satisfactorily, had a tendency (especi-

ally if the ground represented was steep) to obscure the

contours, and sometimes other important details. Further,

it was a method hopeless of acquirement by men without

aptitude, and disgusted those who in spite of want of

natural talent were compelled to learn it : and finally, it

involved a great expenditure of time and labour by those

even who were skilful in it. For these reasons, it was

practically abandoned for military purposes, and its place

was taken by what is technically termed "shading in

mezzo-tint" or more commonly, " stumping" The advan-

tages of this method as compared with hachuring, are :

—

(a) Anyone can learn it.

(b) It does not obscure the contours, or other details.
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(c) It develops the hill features very effectively.

(d) It takes about one-twentieth of the time occupied by
the old method.

(e) It is much easier by its means to secure uniformity
of shade in different sketches.

These are all important advantages. The principle of
using deep shades for steep slopes, and light shades for gentle
ones, must, of course, be still carried out. To give an idea
of the depth of shade proper for particular slopes, and to
secure'uniformity as far as possible, a " scale of shade " was
formerly issued by authority, a copy of which is given
in Plate XXX. The shading may be effected in various

ways. The simplest is with a soft B B pencil, to make a
few strokes between the contours at points where a deep
shade is required. The pencil must be pressed very lightly

on, otherwise indelible marks will be made. Then with a
leather stump, or a bit of chamois leather folded into a pad,

or the finger of a buckskin glove, rub with a steady, but
rather quick, motion, backwards and forwards over these
strokes, until they are obliterated, and in their place, a
uniform dark shade produced free from smudges and cut-

lines. This can now be gradually worked towards the
lighter parts, until the steep and gentle slopes are neatly
and naturally blended. More black pencil can be added as

required, and india-rubber can be used to lighten portions

which are too dark, and to clean up edges, &c, which have
been invaded by the shading. Another method is to scrape

a little black chalk, or soft lead pencil, into a saucer, and
dip the stump into it when colour is required. This is

perhaps a better way than the other. It is a good plan to

" fix" the shading by pouting a thin wash of gum water
over it. This must be done before any paint is applied to

the sketch. The contours should be shown in brown or red

continuous lines if using paint or chalk, or, if these are not
available, by a chain dotted black line.

The great objection to all systems of brush or stump
shading is that it is next to impossible to reproduce it in the
field. Officers should, however, understand the hachure and
other shading systems, as the hill features on many small
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scale ordnance maps of the United Kingdom, India, &c,
and of foreign countries, are shown by one of them.

With the new system of V.I.'s, the contours are brought
close enough together themselves to give a good shade
effect.

CHAPTEE XL

SECTIONS

A section is a representation of the surface that would be

- exposed if a hill were cut through in any given direction by

a vertical plane. A section, therefore, shows heights and
depressions, and the object of drawing one might be to

decide a question of relative height between two points on a

map : or to say whether the ground between them was of

such a nature that one could, or could not, be seen from the

other. There are, however, quicker ways of deciding these

questions than by drawing a section ; so generally a section

would only be required to test one's ability to understand

a contoured plan. Everyone, therefore, should be able to

draw one if asked to.

In drawing a section it is customary to exaggerate the

heights. This is done because the heights are so small in

proportion to the distances, that if both were represented on
the same scale, the slopes would not be appreciated. They
would appear almost as nothing. For instance, on a scale

of 6 inches to a mile, the vertical interval between contours

is only 20 feet. This, even on such a large scale, is almost

an inappreciable distance, and if we draw our section lines

only 20 feet apart, we should get no adequate idea of the

slopes. So what is called the vertical scale, is always

exaggerated 5 or 6 times, or more, according to circum-

stances ; and when a section is required, the exaggeration

is always stated in the conditions, thus :—Vertical scale, 21\ a

or yyV <y, &c, as the case may be ; or, H : D : : 5 : 1, or

6:1, which means, Heights to Distances, as 5 to 1, or 6 to 1.

Q
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To draw a Section on any given line.— The first tiling

to do is to settle how far apart the section lines will be,

and then draw them, as many as you think will be neces-

sary. Make the bottom one a little thicker than the others,

call it datum, and mark it 0, and those above it 1, 2, 3, 4,

&C, in succession. Suppose the scale of the map is 6 inches

to a mile, and vertical intervals 20 feet: and for the

section, it is stated, H : D : : 6 : 1. This means that the

heights are to be exaggerated 6 times ; and so the section

lines are drawn 20 x 6 = 120 feet = 40 yards apart,

taken off the scale of 6in. to a mile. Next, take a sheet of

paper, lav its ed<re exactly along the line on which the

section is required, and with a pencil tick off every contour

cut by it, and number them, marking the lowest contour 1

and taking care that each time the same contour cuts the

line it gets the same number. Now transfer these marks to

the Datum, and on each. of them raise a perpendicular to

meet the corresponding section line. Join the heights so

found, and you have your section. {Plate XXXI., Figs. 1 & 2.)

If preferred, the numbering, 1, 2, 3, (fee, of the contours

and section lines, can be done in pencil, and as soon as the

section is drawn, these numbers can be rubbed out, and the

absolute heights substituted. {Fig. 3, Plate XXXI.)

Drawing sections requires care. In following a line

across a map, particularly if it crosses underfeatures, cols,

&c, a beginner is sometimes puzzled to say whether he is

going up or down hill. A little attentive practice will soon

overcome this difficulty. The watercourses will be found an

unfailing guide. By observing which way the streams flow,

mistakes can almost certainly be avoided.

QUESTIONS FOR PRACTICE.

1.—Draw a section on the line C D, Plate XXXI. Verti-

cal scale jtqjj-

2.—Draw a section on the line EF, Plate XXXI. Verti-

cal scale 80 feet to an inch.

3. The Plan scale being 4 inches to a mile, V.l. 30 feet,

a section is required, H : D ; ; 10 : 1.

Explain how the section lines will be drawn.
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CONCLUDING REMARKS.
All the instruments, and the processes, commonly resorted

to in making a military sketch, have now been simply

described. It only remains to remind the reader that a

little practice in the field is worth volumes of theory : and
that the best way of testing one's proficiency is not by
answering book questions, but by going out to make
sketches under varying conditions as to ground, time, and

the instruments employed. Let no one be discouraged

because their first attempts are failures, or because me
time taken over them is out of all proportion to the results

achieved. Everything must have a beginning. We are not

all equally clever with our pencils and pens, nor all equally

gifted with that coup aVoeil militaire which enables some

men to take in at a glance the salient features of a country,

and appreciate its tactical possibilities. But practice and

perseverance can effect a great deal ; and it must ever be

remembered that a highly-finished, artistic representation

of the ground is not what is wanted. Any tendency to

indulge in pictorial effect should be sternly repressed, for it

is very likely to be at the expense of truthfulness, and

therefore misleading.

The chief points of importance in a military sketch are:-—

(a) That it shall faithfully represent the ground.

(b) That it shall be unmistakably clear ; and

(c) That it shall be executed with reasonable rapidity.

The first two of these conditions are comparatively easy of

fulfilment, and the third will come with practice.

CHAPTEE XII.

MILITARY MAPS EXPLAINED.

Many of the questions, and some of them the most im-

portant ones, connected with the proper understanding of
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military maps, have already been discussed incidentally in

the course of the preceding pages. For instance, the system

on which maps are ordinarily contoured has been thoroughly

explained, and anyone who has attentively read Chapter

VIII., should not have now the smallest hesitation in saying

what is the slope, or gradient, at any given spot on a con-

toured plan : or in answering any question connected with

heights and distances on it. It only remains, therefore, to

give a few practical hints by which the method of examining,

and understanding, a map may be, so to speak, systematised

and made easy.

When a contoured plan is about to be examined, there are

three preliminary points to attend to before commencing to

answer questions in connection with it. They are :

—

1.—What is the scale of the map?
2.—What is the V.I.

3.—Where is the north point?

Regarding the scale : It is pretty sure to be drawn and

figured on the plan : or the R.F. may be given : or it may be

revealed by a road having milestones along it, &c, &c.

There must be something to show it, and it must be found

out before anything else can be done. Having settled, then,

what it is, try to impress upon the mind the distance by the

scale representing one mile, or half a mile, <fcc, so that when
examining the map a fair estimate may be made of distances

between points on it, vithout constant reference to the scale.

Next, the vertical intervals must be ascertained, and

"a scale of slopes" at once constructed {Seep. 151, Fig. 54),

if one is not already shown on the plan ; otherwise in

estimating slopes, serious mistakes may be made.

Finally, see where the north is. Ascertain the direction

of both true and magnetic north, for sometimes they vary

considerably.

It may be assumed that on a map where no north point is

shown, the sides of the map are approximately true

north.

These preliminaries being settled, we are prepared to

answer any questions on the map that may be put. The

most common and practical ones which may arise are :

—
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(a) Questions regarding slopes, and their practicability

for the manoeuvres, or movements of troops.

(b) Questions regarding the gradients of roads.

(c) Questions regarding the relative height of points,

and the view obtainable from any given spot.

Questions coming into classes (a) and (b) have already

been fully discussed, and illustrated in Chapter VIII. It is

only necessary to say here to what extent particular slopes

are practicable for each of the three arms.

15° is the extreme limit of slopes admitting of manoeuvres.

Slopes between 1 5° and 30^ may be ascended and descended

singly by infantry and cavalry ; but by the latter with great

difficulty ; and slopes of over 30° require to be climbed up.

The following detailed table will be found useful :

—

m C Are practicable for all arms. Cavalry will charge

to 5°
J

more effectively up hill than down. Artillery

(fire is more effective down hill than up.

Close movements for infantry are difficult.

Cavalrycan onlycharge uphill a short distance.

Between 5°
I Artillery moves with difficulty ; its effectual

and 10°
I
and constant fire ceases. A slope of 8° will

almost stop baggage waggons without extra

horses.

C Infantry can only move a very short distance

Between 10°
) in order. Cavalry can only trot a short

and 15° ) distance up hill, and walk down. Artillery

\ moves with great difficulty; fire ceases entirely.

j, ,

1
5° ( In^ntry cannot move in formed bodies.

j oa° \ Cavalry can ascend at a walk, and descend
and 20 j , v

J
,

t obliquely.

P t r 90° ( infantry can only move in extended order,

and 25° )
^£nt cavalry may ascend and descend

( obliquely one by one.
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Between 25° /Infantry as before, bat very slowly,

and 30° \ Cavalry as before, but with great difficulty.

Slopes over 30° may be climbed up by men using their

hands.

We come now to questions which may be included in class

(c). As to the relative height of points, there should never

be any difficulty in deciding, as it is simply a question of

taking any convenient spot for a datum, and counting the

number of contours that each is above it, and comparing
them. Simple as the matter is, however, mistakes are

constantly made through one contour being counted twice

over, or through an intervening underfeature interrupting

the continuity of the counting. A little practice is all that

is wanted to correct this, and with a contoured plan before

him, the student should constantly set himself questions

involving the counting of contours, till he is confident he

thoroughly understands how to do it.

As regards the view obtainable from any given spot, there

is something to be said. The question will generally resolve

itself into one of whether from a given spot some other given

spot is visible or not. This could of course be ascertained by
making a section of the ground between them, but this would
be a long and clumsy method of deciding the point, and
should never be resorted to. There are three other ways in

which such a question may be answered, each of which is

described below.

hMy.—Tt can be ascertained whether the general section

of the ground between the points is concave, or

convex.

2ndly,—What is called a hand sketch of the section can be

made.

Srdly.—The point may be decided by an application to it

of the principle of similar triangles.

The first of these methods has already been touched upon
in Chapter VIII. If the general section of the ground
between the two points concerned is concave, they are
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Tiaible to each other : if convex, they are nut. If the ground

between the points is one continuous slope as at A B, or C

D, Plate XXXII., an inspection of the contours shows at once

whether the section is concave, as on the line A B, or convex,

as on the line C D. In the first case, the upper part of the

slope is steep, the contours there being close together, and

the lower part is gentle, the contours being far apart;

Section on A. B. (Plate XXXII.) section on CD.

therefore the section is concave, and B is visible from A.

{Fig. 63). In the latter case the conditions are exactly reversed :

the upper part of the slope is gentle, the lower part steep.

Hence the section is convex {Fig. 63), and D cannot be seen

from C.

But if the ground between the two points is not one

continuous slope, then a small calculation becomes necessary.

If the points are situated on the opposite sides of a valley,

like G and H, Plate XXXII. , of course they are visible to each

other ; but if another hill, or underfeature, comes between

them, then it is a question of whether it is high enough to

intercept the line of sight from one point to the other, or not.

If it is, then it makes the general section convex : if it is

not, then the general section is concave. To decide this

point, compare the gradient of the line of sight from the

higher of the two points to the intervening point, with the

gradient of the line of sight from the intervening point, to

the lower of the two points. If the former is steeper than the

latter, the general section is concave, and the two points *rw
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visible to each other : if the reverse is the case, the general
section is convex, and they are not. This explanation seems
long and complicated on paper. In practice it will be found
extremely simple. For example, referring again to

Plate XXXII.

Is the point F visiblefrom E ? The intervening point here
is the underfeatnre G. Now E is four contours, or 80 feet

higher than G, and the distance is 620 yards ; therefore, the
gradient is ¥

8
¥°ox s

=yV But G is 5 contours, or 100 feet

higher than F, and the distance is 600 yards, therefore the
gradient is ±%% x 3

=T\-. This is a steeper gradient than -^
therefore the general section is convex, and F cannot be seen
from E.

The hand-sketch method.—This is a very simple and sure
method, and is best illustrated by an example. We will take
the same case as before : Is F visible from E7 (Plate XXXII).
Draw a datum line, taking for a datum the level of the lower
of the two points concerned ; viz. : F. On it prick off the
exact positions of E and F, and of the intervening point G.

(See Plate XXXIIL, Fig. 1). On E and G raise perpendiculars,

marking that at E, 9 units high, E being 9 contours higher
than the datum F : and that at G, 5 units high, G being 5

contours higher than F. Then through the tops of these
perpendiculars, draw the line of sight, and it will show at

once whether the distant point F is visible, or not. In this

case, it is not, for the line of sight passes considerably over it.

We now come to the 3rd method, and will still use the
the same example to illustrate it. This method is based on
the principle, that in similar triangles the sides are pro-

portional, and therefore the bases must bear the same
proportion to each other as the heights. If they do not the
similarity does not exist. In the case before us, again taking
F as the datum, the heights are respectively, G 5 contours,

and E, 9. Therefore, the base, or horizontal distance F G,
ought to be fths of the whole distance, F E. On examination,
it is found that it is not : it is less.; therefore F is not visible
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from E. If it was fths. of the whole distance, or more than

•jths of it, then F ivould be visible from E.

This will be seen at once if the reader wUl refer for a

minute to Fig. 2, Plate XXXIII. There it is evident that

A B C and EDC are similar triangles, and therefore the

base C D bears the same proportion to the base C B, that the

perpendicular D E, bears to the perpendicular 13 A; and if C
E A were points on the ground, it is clear that C could be

seen from A. But if the base C D was less than its proper

'proportion of C B—for instance, if C was at C—then the line

of sight, A E, would pass above it, and it would not be

visible. On the other hand, if the base C D was longer than

its just proportion— if C was at C", for instance—then the line

of sight, A E, would strike below it, and it would be seen.

It only remains now to give examples of questions in

reading maps. The following questions all refer to Plate

XXXIV., and should be attentively worked out by the

Student, wrho, writh the aid of the accompanying explana-

tions, should have no difficulty in understanding them.

EXAMPLES.— (See -Plate XXXIV.)

1.— What is the V.I. of the contours?

On examining the map carefully, a contour is found

marked 870 feet, and another (in the left hand bottom
corner) marked 630 feet. The difference therefore in the

height of these two points is 240 feet. Now take and
convenient point as a datum for counting, say the Mill

Bridge, and I find that one of these points is 1 1 contours

above it, and the other only 7. Here is a difference of 4

contours, and the difference in height being 240 feet, each

contour must be 60 feet. (See page 143).

2.

—

Can E be seen from C ?

No, it cannot. The spur F intervenes, and is high enough
to intercept the view. A hand-sketch will show this at
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once and it will be practice for the student to make one.Meantime, it may be noted that in a distance of about 2+
inches, there is a rise of 7 contours from F to C, while in adistance of about 1£ inches, there is a rise of 5 contours from
& to F. This is a steeper rise than the other, therefore the
general section is convex, and E is invisible.

The same result is arrived at by observing that F is 5contours and C 12 contours above E, and that E F is not

fromC
dlstance E C

>
and therefore E is not visible

//,^'
B'7~If

,

t^ qUeSt
l

i

?
n had been: Would tr°°PS mossing

the bridge atE be visible to a sentry at C ? The answer wouldbe yes. But the hand sketch only will show it. If it isdrawn carefully it will be seen that though the point Ecannot be seen from the point C, yet the line of sight passes
so little above it, that, making allowance for the height ofthe troops and the height of the sentry's eye above theground the probability is that men crossing the bridge wouldbe visible from C. This point must not be lost sight of
answering questions of this kind.

3.— What parts of the stream can be seen from C ?

No part of it can be seen from its source up to the
re-entering bend a for the slopes down to it, up to that point,^e clearly convex in section. The small bit a b can be seen
as the general character of the section on the line C a b is
concave Beyond this the stream is lost sight of until
shortly before the ford is reached, from which point it is
visible from C until it runs off the map. The spur F is the
only point that might intercept a view of the ford It is
6 contours above it, while C is about 1 3 and, as the distance
from the ford to F is well over Aths of the whole distance
between the ford and C, those points must be mutually
visible. Similar tests will show that the stream is visible
all the rest of the way within the limits of the map.

i.—The Spire of Tordeen Church is just visible from M
(right hand bottom corner of map). What must 'its least
height be, vertical intervals being 60 feet 1
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Draw a line joining M and the Church, and then observe

that the hillock D is the intervening point. D is 4 contours,

or 240 feet above M, and 1.65 inches from it—the actual

distances in yards are not required here—and the Church is

7. contours, or 420 feet above M, and 4.15 inches from it.

From these data make a rough diagram (not to scale), as

under. Here we have two similar triangles, whose bases

are known, and one perpendicular, D • hence the other one,

x, can be found at once from the following proportion :

—

1.65 : 4.15 : : 240 ft. : x ft.

from which x = 604 feet. Subtract 420 feet, the height of

the ground, and the remainder, 184 feet, is the required

height of the Church.

5.

—

A chimney on the house just north of the Church can be

seen from B. What must be its height above the ground?

This question is something like the last ; but when the

observation is from high ground to a lower level, the figure

used is a little different. In this case C is the intervening

point. It is 6 contours, 360 feet, above the datum, and 2.1

inches from it. (It may be noted here that the lower of the

two points concerned is alivays taken for the datum.) B is

12 contours, 720 feet, above the datum, and 4.5 inches from
it, and 2.4 inches from C. From these data we construct
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Fig 65
* 5"

the following figure, from which x is calculated, thus :

—

2.4 : 45 : : 360 ft. : x ft.

from which x = 675 feet. But the whole height above the

datum is 720 feet; therefore the height of the chimney must
be 45 feet.

6.

—

A cross road is to be made from to P, the shortest

line to be followed, and any gradient steeper than 6° to be

avoided. Mark it out on the map.

6° is a gradient of 1 in 10, that is in a rise of 60 feet (the

vertical interval between the contours), the base must be

600 feet, or 200 yards. This determined, the road is traced

(See dotted line from O to P) by eye, taking care that

throughout its length this proportion is nowhere exceeded.

7.

—

Some Troops are lying down on the slopes to the east of
D, marked x x x . Supposing no trees to be there, cotdd they

be seen from F ? And if a Battery was in action at F, firing

in the alignment F D, could it search those slopes with its

fire, or not 1

The slopes in question could not be seen from F. The
hillock D is in the way. From D to F there is a rise of 2

contours in about 2 inches. But from x x to D there is a rise

of nearly 3 contours in about 1 \ inches. The general section

therefore is convex, and the slopes are out of sight. But they

can, nevertheless, be searched by the fire of a battery at F.
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In ordinary country no reverse slope can give troops

absolute immunity iroji fire, as field gun shrapnel may have

a searching power of ois much as |, while howitzer shrapnel

may considerably exceed y.

QUESTIONS FOR PRACTICE.—(PLATE XXXIV.)

N.B.—In answering all the following questions, it is to be

assumed that the scale of the map (Plate XXXIV.) is 6

inches to a mile, and the vertical intervals 20 feet, except

when it is specially stated otherwise :

—

1.—i^ssuming the contour round D to be 260 feet above
the sea, mark the highest and lowest contours on the map
with their proper heights.

2.—A train of baggage waggons has to move from Tordeen
to Hernly by the cross-road shown on the map. How would
its progress be affected by the gradients encountered ?

3.—Can the ford be watched effectively by a sentry posted

at B?

4.—In walking along the road from Drist to Burton, if

no trees or houses existed on the map, at what points would
yon be invisible to an observer stationed at C 1

5.—What is the average fall of the river within the limits

of the map 1

6.—How high would you have to ascend vertically above

0, before the ford would be visible to you? The ford is 10

feet lower than the contour next above it, and the summit
of C is 10 feet above the nearest contour.

7.—A flagstaff planted at C is just visible from the centre

of the bridge at E. What must be its least height, making-

no allowance for the height of the observer's eye above the

ground ?

8.—The top of a tree at A (east of Tordeen) can be seen

from B. What must be its height, assuming the contours

to be at vertical intervals of 60 feet?

9.—Draw a section (right across the map) on the align-

ment C E. Vertical scale, 100 feet to an inch.

r 2
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OHAPTEE XIII.

RECONNAISSANCES, REPORTS, AND SUPPLIES.

Reconnaissances may be of two kinds :

—

(a) Those undertaken of the enemy, to ascertain his

strength, dispositions, &c.

(b) Those made with the view of collecting information

about the country, and its resources.

In a reconnaissance, to be really successful in execution,

and valuable in results, the following conditions are

necessary :

—

(a) Distinct orders as to what is required.

(6) Some aptitude with pen and pencil.

(c) Ability to ride.

(d) Previous careful study of the best maps of the

district.

It is not intended to convey that the fulfilment of all

these conditions is indispensable, but it is obvious that they

are all in the highest degree desirable.

To begin with (a). A reconnaissance may be ordered for

one of many objects. But whatever may be the purpose for

which he is sent out, an officer before starting, should be

sure that he clearly understands his instructions. So only

can his duty be efficiently and intelligently performed. If

he has no definite instructions; or having them, allows

himself to wander away from them after details which are

not required, he will surely fail in his mission, and waste

his time. For instance, if ordered to reconnoitre a river

with a vieTv to find some way of crossing it, he would be

wasting his time if he stopped to examine and report upon
the villages en route to it, and the accommodation and

supplies available in them. It is therefore of the utmost

importance to have clear instructions before setting out ; to

thoroughly understand them ; and to confine your attention

strictly to them until your task is completed.
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Secondly.—Some aptitude with pen and pencil is necessary,

The reconnoitrer has a report to submit as well as a sketch,

and just as with the latter there is a tendency (particularly

with good draughtsmen) to make pretty pictures at the ex-

pense of accuracy; so with the,former, there is often a tendency
to be diffuse and elaborate in description at the expense of

clearness. This fault must be guarded against. Reports

cannot be too succinct, provided they are clear. Everyone
cannot express in a few well chosen words just what he wants
to say, but to do so in the fewest words possible should at least

be everyone's aim. The handwriting should be extremely

legible, and the names of places, or persons, must be printed

in plain block capitals, thus : WOOLWICH, ROBERTS,
to prevent the chance of a mistake in regard to them. If a

name has a peculiar pronunciation it should be explained,

thus:—KIRKCUDBRIGHT (KIR-COO-BREE). The
sketch itself should carry as much as can be shown on

it clearly, and without confusion. What is already shown
by the sketch, need not, of course, be reiterated in the

report, but attention may be directed to points of particular

importance. Report and sketch must supplement each the

other. The two together should give graphically, but as

briefly as may be, just the information required, and no
more. There is no particular form for the report. It is

generally written on foolscap, in the form of a memorandum,
with marginal headings to catch the eye, such as rivers,

bridges, communications, the flanks, the country generally,

dr., dec. In the reconnaissance of a road, there will often be
room in the margin of the sketch for all the information

necessary. In such cases, report and sketch wT
ill be handed

in on the same piece of paper, the marginal remarks being

connected, (when necessary) by a pencil line with the objects

on the sketch to which they refer.* The necessity of brevity

in reports has been insisted on, but reticence may occasionally

be carried too far. Therefore, while avoiding anything like

prolixity, be careful to omit nothing that may be of real

consequence.

Referring to the operations in Afghanistan in 1879-80,

* A form of road report is given at the end of this chapter, but
only the headings required should be reported on.
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Lieiit.-General Sir Samuel Browne writes :—" Often the
information submitted was far too scanty. It is not too
much to say that in ordinary reconnaissances it is only
necessary that the sketch should sufficiently illustrate the
report, whereas in practice officers frequently devote all their
time to the sketch, and then append only most meagre
notes." These are suggestive remarks.— Verbum sap.

Thirdly.—It need not be explained that often the most
valuable reconnaissances are those which are made at a
distance from support, in the neighbourhood of the enemy
possibly under his observation, and always with the proba-
bility of his sudden interference. Under these circumstances
the Reconnoitrer must be well mounted and able to ride and
and to sketch (if needs be) on horseback, if he expects to do
useful work.

Finally.—While it is desirable that every officer proceeding

on service should be provided with the best maps procurable

of the scene of operations, in order that he may intelligently

follow what is taking place, and the movements of troops

going on round him, it is absolutely necessary that Staff

Officers, and all those who may possibly be employed on
reconnaissance duty, should, by the careful study of such
maps, make themselves thoroughly acquainted with the

country in their vicinity. They should know familiarly the

position of the chief towns and villages, their distances apart,

the roads and railways connecting them, the rivers and
heights in their neighbourhood, and their population and
resources, &c, &c. All this, and much more useful informa-

tion, can, as a rule, be gleaned beforehand from maps and
books ; and it is plain that one who is already in possession

of such facts will be able to carry out any duty with which
he may be intrusted with more boldness and confidence, and
consequently mere thoroughly, than is possible for a man
who starts in ignorance of them all.

Some remarks on the method of using a map in the field

will be found at the end of this chapter.

The amount and nature of the information collected by a

Reconnoitrer must depend upon many things—the instruc-

tions received, the time available, the distances to be
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traversed, the difficulties in the way, and in no small degree

upon the aptitude, endurance, and enterprise of the individual,

A reconnaissance may be undertaken to report upon a

Position, a Road, a River, a Railway, &c, &c. The points to

which attention should be directed in each case are given

below; but experience and opportunity, or the conditions and
object of the reconnaissance, will decide on each occasion

which of them may be disregarded, or to which should be

apven special prominence.

RECONNAISSANCE OF A POSITION.

This may be considered under three heads

—

(a) It may be the enemy's position which is to be recon-

noitred and reported upon.

(b) Or, the general nature and capabilities of the ground in

a particular neighbourhood, with a view to its

occupation for defence, may have to be ascertained.

(c) Or, a position may be required, to be held by a small

force of a given strength : for instance, by a Rear

Guard.

In the first case the duty would probably be assigned to

Staff Officers; but it might fall to anyone's lot to undertake

it, particularly to the lot of Officers of Cavalry scouting in

advance of the Army. The only sketch that under such

circumstances could be made of the position would be a

freehand or landscape sketch, or one made with a range
tinder and plane table or prismatic compass ; for near

approach to the enemy's line would certainly be difficult,

and probably impossible. The chief interest, then, would
lie in the Report, and the following are some of the principal

points that should be noticed in it :

—

Any landmarks, such as heights, villages, &c, indicating

exactly the locality and the extent of his position ; the

approaches to it, their nature, practicability, &c. ; are any
of them under cover by reason of woods, hollows, cfec. ? How
are they apparently watched or guarded? What are the

natural obstacles to be passed or overcome? Are any
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artificial ones noticeable ? Is the position entrenched ? How
are the flanks posted ? Are there any means of getting
round them ? Is the position a commanding one with
reference to the surrounding country ? Is the position of any
batteries known ? Are any posts, villages, farmsteads, <fcc,

held in, or in advance of, the main line ? What appear to
be the weak points of the position ? And, finally, is the
service of the outposts vigilant and effective ?

Cases (b)and (c) differ from each other chiefly in this respect:
In the one the strength and composition of the force that
will occupy the ground selected are not known ; in the other
they are. In the latter case, therefore, regard must be had
to the special requirements of the case. It is no use, for
instance, to find a position impregnable if held by 5000 men,
when it is known that 3000 at the outside wT

ill be available
for its defence. Similarly, it would be waste of time to
examine and report upon ground, whose chief characteristic
is that it is open and favourable to the action of Cavalry,
when it is certain vhat the defending force will be altogether
deficient in that arm. The number of men who can properly
occupy any given position depends a good deal upon the
nature of the ground. Some places are naturally very
strong, or can be made so with very little labour. Others
are open, exposed on every side, possess no strong points,
and are proportionately weak. Such positions, if they must
be held, require, of course, many more men to defend them.
No rule, therefore, can be laid down as to the exact number
necessary; but, as a guide, it may be assumed that to occupy
one mile of front 2 battalions at full war strength should

ordinarily be sufficient, exclusive of the general reserve.

The conditions then for (b) and (c) are almost the same
,

only in case (c) they must be guaranteed, while in case (b)

the character and capabilities of the position indicated, must
be reported on as they are found ; and it will be for the

officer to whom the information is submitted, to decide

whether he can advantageously occupy it or not. The
following are some of the conditions to be sought for in a

good defensive position, and they are those, therefore to

which the reconnoitrer's attention should be directed.
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1'robably in no case would they all be attainable, but, of

course, the more of them that can be secured the better :

—

1. The locality chosen should satisfy the plan of

operations.

2. The extent of the position should be suitable to the

strength of the defending force, i.e., there should be enough
men and guns to fulfil the object of the commander, the

maintenance of the entrenchments, and the delivery of a

decisive counter-attack.

3. A clear field of fire over the country in front and on
the flanks, and no dead or unseen ground within effective

range.

4. Flanks resting on ground naturally strong or made so

artificially.

5. Good cover.

6 Good artillery positions, with a clear field of fire to

the front and flanks.

7. Sufficient depth and good lateral communication In

rear of the entrenchments, so as to allow the covered passage

of troops to any desired point.

8. Good means of retreat ; if possible several roads or

tracks, and a strong rallying position in rear.

9. No good positions for the enemy's artillery.

10. Favourable ground, on which all arms can co-

operate for the decisive counter-attack.

11. Water.

12. If the position is parallel to the enemy's line of

advance (a flank position) the flank nearer the enemy should

rest on an impassable obstacle ; and a line of retreat should

be selected which runs for some distance perpendicular to

the front. {Section 125, Combined Training, 1905).

Trenches and guns on the sky line should always be

avoided, as they form so good a target, especially if the

enemy has good artillery.

Trenches may be constructed on the sky line and not

occupied in order to deceive an enemy ; under all other cir-

cumstances they should be concealed as much as possible.
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The foregoing are some of the chief points to be con-

sidered in reconnoitring a position that is to be occupied

for defence. There are, of course, others, which must not
escape notice. Thus, villages, farm buildings, <fcc, occurring

in the proposed line are of great importance. Slopes whose
summits will be occupied by infantry, or guns, must be
carefully noted. Gentle slopes are much more effectively

defended by musketry fire than very steep ones. The
ground at their foot, if uneven or broken, may favour the

attack, by affording cover at a critical time. As regards

Artillery, it must be remembered that its effective fire

commences at about 2,000 yards for field guns and 2,500 yards

for heavy guns, and extends about 1,500 yards beyond this.

The extreme range is about 6,000 for field and 10,000 for

heavy guns. Therefore steep ground immediately in front

of the guns is advantageous, because there will probably be

less loss from the enemy's shells (which may bury themselves

instead of ricochetting), and because fire can be longer con-

tinued over the heads of their own infantry with the mini-

mum of annoyance to them. Streams and woods play

important parts on battle-fields, and their existence, direc-

tion, extent, &c, will of course be accurately delineated on

the sketch, or drawn attention to in the report.

Always, whenever possible, look at your position from the

direction of the enemy's probable advance, and note its

weak points.

The nature of the soil as affecting entrenchments, and in

certain cases the supply of civilian labour, tools and trans-

port, are important items to note.

RECONNAISSANCE OF A ROAD

Generally the primary object of a road reconnaissance will

be to facilitate an advance by collecting information as to

its breadth, condition, gradients, &c, and the nature of the

country traversed by it : but a secondary object of the

reconnaissance may be to ascertain particulars about supplies

and water procurable en route, or to find along it camping

grounds, bivouacs, positions for advanced guards, <fcc. As
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stated before, it mast depend upon the circumstances of the

case, which of all the details claiming attention shall receive

most notice from the reconnoitrer.

It is more convenient if the road in the sketch is kept up
the centre of the paper (See page 81) and the sketch itself

must include at least half a mile of country on each side of

it. As a rule the reconnoitrer need not leave the road.

Sometimes it may be necessary to do so to see where a

cross road leads to, or to ascertain particulars about
supplies, &c., from some village. The scale will usually be

about 1" or 2" to a mile ; therefore time must not be

wasted in trying to show details too small to be adequately

represented. In the margin, small freehand sketches may
be made of any object which it may be useful to recognise at

once, or important to identify. But such sketches should not

be made simply to exhibit skill in drawing. The following,

then, are points in the reconnaissance of a road, which,

according to circumstances, must be more or less noticed.

The general direction of the road, N., N.E., &c. ; its

nature, whether metalled or not ; width of metalling ; state

of repair, and whether materials for repair are available in

the neighbourhood ; its boundaries, i.e., are there hedges,

ditches, or fences, <fcc., along it, or can troops move freely on
and off it without difficulty ? Its gradients ; any places

where it widens, or crosses a common, <fcc, thus presenting

facilities for troops to pass each other without confusion
;

landmarks such as churches, public houses, milestones,

conspicuous trees, &c, which may guide the march of

troops, and which are either on the road or off it ; bridges

passed over, their width and length, and whether of

masonry, wood, or iron, and strong enough to bear guns,

&c.,* places along the road for encampments, or the

*G-enerally it would not be necessary to say more than this about
a bridge in an ordinary road report. But if it is a case of blowing
up a bridge, or defending* its passage, then more information would
be required, e.g., breadth, length, and material of which built, the
number and span of the arches, and their shape —whether segmental,
elliptical, or semi-circular ; the height of the roadway above the
water ; the thickness and nature of piers and abutments, &c.
A hand sketch with dimensions is the best method of showing

his.
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bivouac of troops, due regard being had to the easy supply of

fuel, forage, and water (See pages 200-204) ; water supply
along the route for men and horses ; lateral communications
with parallel roads ; anything that might obstruct or delay

progress, such as woods, defiles, embankments, sandy,

muddy, broken or steep places, &c. Guns can be taken up
slopes of 1 in 4 for short distances, and heavy service

wagons would require extra horses for slopes steeper than 1

in 7. Finally, the character of the country on either side

of the road must invariably be noticed. It must be of the

utmost importance to know whether the soil is firm, and
the country generally open, and traversable by the three

arms ; or whether it is close, wooded, the view limited, and
movements or manoeuvres over it in consequence difficult or

impracticable.

RECONNAISSANCE OF A RIVER.

The reconnaissance of a river may be undertaken to find

some way of crossing it, there being no existing bridges ; or

regarding it as an obstacle, to collect information upon which

the best way of guarding and defending it may be deter-

mined. According to circumstances, therefore, the following-

points will receive the reconnoitrer's attention :

—

General direction of the river, and character of the country

through which it flows, whether open, wooded, marshy, &c.

;

width generally, and at particular points ; depth, liability

to floods ; Is it navigable ? To what extent ? For what

kind of boats 1 Rapidity of the current :

—

1 mile an hour is considered " sluggish."

2 „ „ "swift."

3 „ „ "rapid."

4 ,, „
" very rapid."

6 „ „
" a torrent."

Were any boats seui ? What kind of boats ? What
carrying capacity 1 Tn what numbers could they be collected?

Nature .of the bed of the river.
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Note 1.—To ascertain the rate of the current, throw a
branch into the stream, and see how far it floats in (say) 1

minute. From this the number of miles per hour can be
calculated. Or y

7

otns °f tne No. of feet per second, will give
the number of miles per hour.

Note 2.—Ice 3 inches thick will bear infantry and field

artillery. Ice 6 to 8 inches thick will bear heavy guns, and
baggage waggons, &c.

The existence of islands and tributary streams, must be
noticed. They facilitate bridging, and help to conceal
preparations ; the relative command of the banks is a matter
of great importance, and also the nature of the approaches
to points recommended for passage.

Regarding the river as a defensive obstacle, the existing

means of crossing it by bridges and fords must be carefully

noted, and what points command them ; also villages, woods,

or other vantage points along the banks; and points at whicli

inundations might be effected, &c, &c.

Note 3.—In describing a river, the terms north, or south

bank, are apt to mislead, and should not be used. In a

winding river, the same bank may sometimes be the north,

and sometimes the south bank. Facing in the direction in

which the current is flowing, the bank on the right hand is

the right bank ; and that on the left hand the left bank
;

and these terms only should be employed.

Fords may be found by dropping down a river in a boat

with a sounding rod ; or by noticing tracks leading to and

from them ; or by questioning villagers. A river is often

fordable obliquely when it cannot be forded straight across.

The depth of a ford should always be ascertained personally.

Safe limits are 3 feet for infantry, 4 feet for cavalry, 2 feet

4 inches for guns. The nature of the bottom is of conse-

quence. If it is sandy the depth will sensibly increase if

the ford is much used. The sand gets stirred up and

carried away by the current.

Ferries, if seen, must be described, number of men
carried at one trip, time occupied, &c.
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RECONNAISSANCE OF A RAILROAD.

The following are some of the most important points to

which attention should be directed :

—

The line itself.—Number of lines and general state of

repair. Its gauge in feet and inches (measured from inside

to inside), nature of the country traversed by it, embank-
ments and cuttings, their length, height, depth, &c. ; bridges

and tunnels, materials for repair, ballast, rails, sleepers,

spikes, fish plates, tools, <fec, where located. The best places

for rendering the railroad unserviceable—blowing in tunnels

or removing rails. (In removing rail do so at a curve and
take the outer one)

Rolling Stock.—What engines and carriages are available
;

what horse and cattle trucks, and goods waggons, &c.
;

carrying capacity of each ; workshops and facilities for

repairs.

The Stations : their size and construction ; roofed or not

;

capabilities for defence ; length and breadth of platforms
;

height above rails, and means of lengthening them ; facilities

for entraining and detraining troops, horses, guns, tkc.
;

sidings and end loading docks ; approaches and entrances to

the stations ; spaces outside for the assembly or bivouac of

troops, the telegraphic arrangements ; water for engines

and for drinking ; fuel for engines ; means for shunting

—

turn tables, cranes, &c.

Personnel.—What railway officials are available, drivers,

stokers, pointsmen, gangers, signalmen, &c.

Telegraphs and Teleph nes.—Number of wires and
apparatus.

" In drawing the plan of a Railway Station, to show its

sidings, points, &c., in detail, it is usual to exaggerate the

widths, or make the transverse scale three or four times
larger than the longitudinal scale, each pair of rails being
shown by a single thick line."
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RECONNAISSANCE OF A VILLAGE.

The object of the reconnaissance may be the occupation of

the village for defence, or simply to see what accommodation
and supplies it can afford.

In the first case, it is necessary to bear in mind that its

suitability for defence will depend upon the form and nature

of the surrounding ground ; and upon the shape of the

village, and the nature and construction of its houses. These
points, then, must receive the reconnoitrer's careful attention.

Villages are generally more or less of one of the three following

types:—

(a) Circular.

(/>) Salient towards the enemy, i.e., consisting chiefly of

one long straggling street, end on towards the

enemy.

(c) Broadside to the enemy.

Each type has some particular advantages and defects for

the purpose of defence. Regarding the houses : Are they of

one or more storeys? What are they built of? Are the roofs

thatched, slate, or Hat, <fec.'$ Are there any particularly strong

and spacious buildings, e.g., a church, town hall, &c., which
would be useful as a reduit, or hospital, &c. ? Is the village

within range of commanding ground ? Is there a good view,

and a clear field of fire, all round it ? &c, &c. It should be

noted if there are post and telegraph offices in the place ; and
the names and addresses of the officials in charge, and of the

magistrate, or chief civil authority, should be ascertained and
reported.

(Notes on accommodation and supplies will be found

further on.)

RECONNAISSANCE OF A WOOD.

The shape and extent of a wood must be defined: the

roads and paths leading through it must be shown, also any
streams, &c, intersecting it, and any glades, clearings, &c
inside it. The nature, and size, of the timber must be
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noted, and whether any undergrowth exists or not. As a

rule pine and beech woods are free from undergrowth. Also,

whether there are any outlying clumps, their size and distance

from the main wood. Landmarks, or anything that will

serve to guide the march of troops, should be carefully

pointed out ; and finally, the reconnaissance should embrace
the ground not only in front of the wood, and on its flanks,

but also in its rear.

RECONNAISSANCE OF CAMPING-GROUNDS AND
BIVOUACS.

The following are the camp and bivouac spaces as

laid down in Field Service Pocket Booh 1908 :

—

Camping and
Unit at War Establishment. Bivouac Space Remark .

in yards.

Army Head Quarters 100 by 150
Divisional Head Quarters 50 „ 100
Brigade Head Quarters ... 30 „ 50
Cavalry Regiment 161 „ 150
Cavalry Squadron 55 n 150
Battery or Amm. Column 75 „ 150
Divisional Amm. Column 300 „ 150
Field Troop 50 ,, 50
Wireless Telegraph Co^.... 35 „ 100
Divisional „ „ ... 35

i, 50
Cable ,. „ ... 70

»i 150
Air Line ,, „ ... 35 „ 150
Balloon Company 50

,, 50
Field Company 35

ii 150
Battalion M.I. 200

i, 150
Infantry Battalion 65 „ 150 Cavalry, Mounted In-

Cav. Div. T. and S. Column 375 „ 150 fantry and Infantry,

Divisional T. and S. „ 300 m 150 require an alarm post

Mtd. Bde. or Army Troops of 60 yds. depth, in

T. and S. Column ... 75 „ 150 front of the camp or

Divisional T. and S. Park 450 n 150 bivouac, in addition

Field Ambulance 120
,i

200 to the depth shown
Cavalry Field Ambulance 80 „ 180 below. Other arms

An Inf. Bde. in one line ... 280
,i

150 fall in on the ground

A Cavalry Bde. in one line 515 „ '150 where they camp or

General Hospital 400 „ 250 bivouac.

Horses ... require each 6ft. „ 18ft.

Mules, ponies, bullocks „ 4ft. „ 15 ft.

Camels ,, 6ft. „ 15ft.

Elephants ,, 9ft. .. 21ft.

At a"pinch, less space would do ; but as a rule, crowding-

must be avoided, and the more room allowed the better.
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The selection of a site for an encampment is governed by

(a) Military considerations.

(b) Sanitary considerations.

For temporary occupation, and with the enemy in the
vicinity, the former entirely out-weigh the latter ; while if

the camp is to be occupied for a long time, or if the enemy
is at a distance, sanitary considerations are all important.
According to circumstances, then, the reconnoitrer will bear
the following points in mind, and notice them more or less

prominently in his report.

Sufficient space for the force to be encamped : tactical

advantages : as afforded positively, by the occupation of high

ground, with a clear view, &c, and negatively, by the locality

not being commanded by any spot within range, &c. : site

for the encampment of each arm to be favourable as regards

slopes, &c, to the movement and action of that arm : easy

approaches, and good communications : convenience as

regards supplies, fuel, water, <fcc.

Sanitary considerations: drainage and soil: newly ploughed
land, and the sites of old encampments should be avoided:

sites on sand and gravel are good, clay is usually damp : the
proximity of marshes is dangerous, and to encamp in a forest

at certain seasons is deadly. -" A Division of the French
Army which encamped in a forest the night before the battle

of Raab was almost decimated by fever."

RECONNAISSANCE OF A MOUNTAIN RANGE.
In reconnoitring a range of mountains, or hills, the chief

points to observe would be the roads leading through and
over them, and their practicability for the different arms.

Their width and gracuents would be specially noted, and
the possibility of improving them remarked on. Besides the

main roads, every mountain path, however difficult, should

be examined, and reported upon. The routes leading over

the regular passes would be almost certainly held by the

enemy (if they led into an enemy's country), and to attack

their positions in front, using these roads, would probably not
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be feasible. Any means, therefore, by which turning, or

flanking movements can be made, become of the greatest

value. * If any defiles or passes exist, they should be

examined with great care, and the following points particu-

larly noted :

—

Track or roadway
;
gradients ; any other tracks leading

into the main one ; length and breadth, and open places

;

ground on flanks, and if it can be turned ; exit, whether

commanded by artillery or rifle fire; position for local defence

and for artillery, &c. Points from which good views can be

obtained should be marked. Freehand landscape sketching

may be of very great value in this kind of reconnaissance.

ACCOMMODATION AND SUPPLIES.

There are various ways of estimating the accommodation
available in a village for men and horses. If the inhabitants

are friendly, the magistrate, postmaster, or other official,

would probably be able to give the best information regard-

ing this and other matters. If they cannot be relied on,

then one method is to estimate the population (which may be

done roughly by allowing 5 inhabitants to each small house
in the place, and 10 to each large one) and allow from 2 to

5 soldiers per inhabitant, according to the class of village or

town. For a one night's halt, a rough estimate of accom-

modation can be made as follows :

—

For each room 1 5 feet wide, or less, allow 1 man per yard

of length.

For each room between 15 feet and 25 feet wide, allow 2

men per yard of length.

For each room over 25 feet wide, allow 3 men per yard

of length.

* For instance, vide the operations which led to the evacuation of
the Fort of Ali Musjid, at the entrance of the Khyber Pass in
November, 1878. The track followed by the British turning- force
was a mere goat path, "most trying, difficult, and fatiguing* ;" but
the object was gained, for the Afghans, who the day before had
successfully resisted a frontal attack, retreated directly their rear
was threatened.
"Where two men can place their feet an Army can pass."

—

Napoleon.
And again—" Annibal a force les Alpes, Nous—nous les avons

tournees.
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A certain amount of space must be left for the inhabi-

tants.

A third method, suggested by the late Sir George Colley,

was to measure the front of the houses ; and for those one

room deep, to allow one man per yard of front ; for those

two rooms deep, two men per yard of front ; and multiply (in

both cases) by the number of storeys. Shelter for horses

may be allotted in barns and outhouses at the rate of 5 feet

of length per horse. Buildings or sheds 24 feet wide will

accommodate two rows of horses, and leave a passage

between.

In reporting on accommodation and supplies, comparative

terms like "large," "small," "ample," &c., should be avoided.

What to one man appears large, or ample, may by another

be considered small or insufficient. Therefore, specific terms

only should be employed. The most important supplies to

gather information about are water, fuel, forage, (hay, straw,

and grain) and meat (as represented by cattle and sheep).

The water supply should always be carefully described,

special notice being taken of the facilities for watering horses.

The names and addresses of butchers and bakers should be
given, and the position of forges and smiths' shops noted.

The description and amount of carriage that the place can
supply should be reported. Also the numbers of bicycles,

motors, traction engines and trucks ; motor and bicycle

repair shops, petrol, etc., etc.

Water.—Where does it come from? Is quality good?
Is the supply limited ? Good water should be colourless

and transparent, free from taste or smell, and deposit no
sediment. An average daily allowance for all purposes is

5 gallons per man and 10 gallons per horse when in standing

camp. At other times 1 gallon is sufficient for a man for

cooking and drinking, and 2 to 3 gallons for washing. One
cubic foot of water = 6 23 (say 6J) gallons ; and one gallon

weighs 10 lbs.

To calculate the supply available from a running stream,

use either of these two formulae, in both of which B =
average breadth of stream in feet, D = average depth in

feet, and V — velocity in feet per minute :

—

s 2
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(1) BxDxVx 1,800 ^=No. of men for whom there

is 24 hours' supply at 5 gallons a man.

(2) BxDxVx 6-23 x 60 x 24 = BxDxVx 9,000 -----

No. of gallons obtainable in 24 hours. And, of course, the
No. of

4.

gallons multiplied by 5 will give the No. of men for

whom there id a 24 hours' supply of water.

Example.—A stream is 2 feet wide, 6 inches deep, and
has a velocity of 50 feet per minute. How many men will

it supply with water in a day *?

2 x l x 50 x 1,800 = 90,000 men at 5 gallons a day
each.

—

Answer.

To calculate the supply obtainable from a well :

—

Area (in feet) x depth (in feet) x 6*23 = actual No. of

gallons in well. But as water is taken out of a well, more
will run in, therefore, to ascertain how much water a well

will supply in a given time, bale out water till the level is

sensibly reduced ; then note how long it takes to rise to its

original level; and then the area of the well being ascertained,

the amount of water coming into the well in any given

period can be calculated.

For example, the area of a well is 30 square feet. You
bale from it till you have reduced the level 1 foot. You
then discontinue baling, and find in 2 hours the water has

risen to its original level. What is the supply in gallons

per hour that can be reckoned upon ?

As the area is 30 square feet, and the water rises 1 foot in

2 hours, the amount coming into the well is evidently 30
cubic feet in 2 hours, or 15 cubic feet in one hour, or

15 x 6.23 = 93.45 gallons per hour.

Again, suppose you have no time to wTait till the well

refills, but you note that after half an hour's baling at the

rate of 1 cubic foot per minute, that the level is reduced by
6 inches. In this case, what would be the supply per hour ?

Here, the amount baled out is 30 cubic feet; but, the

area being 30 square feet, and the level being reduced by
the operation only 6 inches, only 15 cubic feet (30 X |)
are accounted for, therefore the balance of 15 cubic feet is
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the amount that must have come into the well in half-an

hour while you were baling. Therefore the supply is 30

cubic feet per hour, or 186*9 gallons.

Forage and Fodder,—
1 cubic yard of straw weighs about 1 40 lbs. in the rick.

„ hay „ 200 lbs.

„ „ grain weighs about 900 to 1300 lbs. (rougluv

20 bushels).

(Oats are the lightest).

A bushel of wheat weighs 70 lbs.

„ barley „ 60 lbs.

,; oats „ 45 lbs.

1 acre of grass will give from 1 to 3 tons of hay.

„ wheat „ „ 30 to 40 bushels.

„ barley „ „ 40 to 50 bushels.

, oats „ „ 50 to 60 bushels.

Note.—An acre is 4840 square yards, or a field about 70 yards

aquare. A bushel varies from 40 to 60 lbs.

To estimate the quantity of hay, or straw, in a rick :

—

Multiply the cubical contents (in yards) of the rick by 200
to get the weight, in pounds, of hay : or by 1 40 for

straw.

Or, use the following formulae, in which H is the height

to the eaves + half the height from eaves to top, B its

breadth, and L its length : the rick being rectangular in

shape, with a gable roof.

= No. of tons of hay in the rick.
12

H x B x L
- No. of tons of straw in the rick.

17

If the rick is a circular one, its cubical contents will be

7rr 2 x H, and this divided by 12, or 17, as the case may
be, will give the answer in tons. The value of ir may be

taken as 3j, and r is of course the radius of the

stack.
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Examples. 1.—The dimensions of a haystack are 7 yards
wide, 11 yards long, 3 yards high from ground to eaves,

and 2 yards from eaves to apex. Where are its contents 1

7 x 11 x 4

12
254 tons. Answer,

2. The diameter of a circular stack of straw is 8 yards.

Its height from ground to eaves is 8ft., and from eaves to

apex 8 ft. What are its contents ?

Radius is 4 yards, and height is 8ft. + 4ft. = 12ft. = 4yds.

therefore No. of tons in stack = 3t * 4 2 x 4 - 22 XJ 6 x
_
4

17 7 x 17

= llf tons approx. Answer.

QUESTIONS FOR PRACTICE.

1.—A stream 5ft. wide, 4 inches deep, flows at the rate

of 3 miles an hour. How many men would it supply in 24
hours ?

2.—Give ttie breadth, depth, and rate of flow, of a stream
that would supply sufficient water for 250,000 men.

3.—An officer is directed to report on the water supply

derivable from 6 wells at a camping-ground on a desert

route. He bales out water from one, at the rate of 2 cubic

feet per minute, and in half an hour finds that the level

of the water has perceptibly fallen. The baling is then

discontinued, and by the end of the following hour the

water has risen again exactly to its former level. What
supply in gallons would the officer report as available per

hour from the 6 wells, supposing them all to yield the

same quantity ?

4.—Had the area of the interior of each of the wells in

the foregoing question been 15 superficial feet, and had

the water in the one experimented upon fallen 12 inches

after the half hours' baling, at the rate of 2 cubit feet per

minute, what supply in gallons, per hour, would the officer

have reported as available from the 6 wells, supposing him
to have had no time to wait until the well refilled ?
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5.—Give the contents in tons of a stack of hay which is

7 yards long, 4 yards broad, and 8 feet to the eaves, and 14

feet from the eaves to the ridge.

6.—What are the contents, in tons, of a circular rick of

straw : diameter, 10 yards; height, 12 ft. to eaves, 9 ft. to

apex.

COAST RECONNAISSANCE.

This work would generally be carried out by the Navy,

but one might find oneself detailed to do it.

Such a reconnaissance would probably have for its object

the opposing of an enemy's landing, or the embarkation or

disembarkation of our own troops.

The following points should be noted :—Anchorage,

whether open or sheltered ; tides and currents ; whether

there are any facilities for landing troops and stores ; nature

of shore, rock, sand, &c. ; any points where landing piers

could be constructed ; any defensive works commanding the

landing places, or position for covering parties.

RECONNAISSANCE OF A POSITION FOR DEFENCE.

Combined Training, 1905," para. 124, gives the chief

points to be noted in reconnoitring a position for defence,

and in para. 125 the chief requisites of such a position are

stated.

In selecting the line of defence, an inspection of the

ground is most important. A sketch, useful as it may be
in organising the defence, should in no case interfere with
this inspection. No sketch, however accurate, can say how
far crops, bushes, trees, etc., etc., interfere with the view.

RECONNAISSANCE OF A POSITION HELD BY
THE ENEMY.

A reconnaissance of this sort will probably mean an
officer getting as near as he can to the position, and with
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the aid of a plane table or prismatic compass and range finder

making as accurate a sketch as time and means admit.

Some useful work was done in this way at the River Tugela

in the late Boer War.

Any gun positions or trenches, camps, etc., noticed

should be shown.

A report, with a freehand panorama sketch, should be

made. The extent of the position and what appears to be-

the strongest and weakest points, and best lines for attack,

etc., etc., should be noted.

RECONNAISSANCE OF AN OUTPOST POSITION.

Should a good map be obtainable, an approximate line for

the outposts may be chosen, but the actual ground should

not be fixed till a reconnaissance has been made, and the

details, *.*., the position of sentries, picquets, supports, etc.,

should never be settled on the map, but only after a

personal inspection of the ground has been made.

The following few points about an outpost position should

be noted :

—

i. It should be strong for defence.

ii. Difficult to surprise.

iii. Easy to retire from.

iv. Commanding ground which allows a large extent of

ground to be kept under observation is an advan-

tage, but if the ground to the front is well

patrolled, facilities for protracted resistance are

more important than facilities for observation.

v. The advanced troops, when placed along well-defined

natural features, such as streams, ridges, outer

edges of woods, sunken roads, etc., facilitate com-

mand, co-operation, and inter-communication, but

it must be borne in mind that the best tactical

dispositions are the first consideration.
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vi. In civilised war night outposts are not generally

drawn in closer to the main body, except for some
adequate tactical reason, i.e., to hold the junction

of roads or paths, etc. (Combined Training,.

1905, p. 68).

All officers on outpost duty in command of any formed

body of men, i.e., picquets, detached posts, supports, etc.,

should as soon as possible have sketches made of their

respective commands. The sketch might be on a scale

of 3 or 4 inches to 1 mile. All ground in the immediate

vicinity, 400 to 600 yards radius, should be included.

The exact position of sentry posts, picquets, supports, by
day and night, etc., etc., direction patrols take and distance

they go, direction and distance to picquets on right and left,

and to any troops in front or rear. The ranges to con-

spicuous objects, woods, villages, farms, or any commanding
ground should be ascertained and noted. The best line of

retreat.

TO MAKE USE OF A MAP IN THE FIELD.

It has already been remarked that every officer proceeding

on service should be provided with a map of the scene

of operations. With this map, and a compass, he should

have no difficulty in finding his way about in a strange

country. The correctness of the map may be tested by
drawing a line across it at random, and following that line,

to see if it really crosses those lines and features which it

cuts on the map, or crosses others which are not shown.

Another test is to measure the distance on the map between
two points which can be identified on the ground—two
villages for instance—and then compare this measurement
with the actual distance apart of those points. A few tests

of this kind will soon show whether the map is up to date,

and reliable, or not.

To use the map in the field, treat it as if it was a sketch
on a plane table ; that is, before trying to identify distant

points by means of the map, spread it out on the ground,
and "set" it by the aid of the compass; remembering,
however, that the top of the map is true, or geographical
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north, and that the variation of the compass must be allowed

for. As soon as the map is "set," then you can pivot a

pencil, or pointer of some sort, on the spot at which you are

standing, and observing the direction of various distant

objects, identify them by reference to the map, and examine

them at leisure. If you cannot mark on the map the spot at

which you are standing, then having " set " the map, you
must look out for a couple of objects which can be identified

on the map, and use them to resect your position,

exactly as if you were plane-tabling. If you have no compass

by which to "set " the map, you must find your place "by
adjustment/' as described on page 107.
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CHAPTER XIV.

THE " FIELD SKETCHING " BOARD*: HOW TO
USE IT.

By Major H. A. Sawyer, B.S.C.,

Assistant Quartermaster-General, Intelligence Branch.

Description and Make.—A former pattern was as follows

(see diagram) : To ^-inch light wooden board (B), seven
inches long (measured with the grain) and six inches wide,

are fastened at one end a thick strip of gun metal (M), and
to the other a thinner piece of copper (C), each protruding
at either end an inch beyond the board. Near each end are
bulged holes as sockets to take the ends of "rollers" (R).

The copper strip being thin and elastic permits of the
rollers being pushed into their proper places, and taken out
at will by merely pressing the copper ends outwards.

The friction between these bulged holes or sockets, and
the ends of the rollers, prevent these from unrolling of their

own accord.

As a protection to the copper strip, and as a socket for

the needle compass (JV), is further attached a wooden piece

( W). These three pieces, if, C, and W, are bolted together
by bolts that run through the board (B) (shown in dotted
lines). In the centre of the board at the back is a leather

strap which can revolve round a flat copper nail head.

The sketching board weighs one pound. It is strongly

built, and can stand a good deal of knocking about.

Recently a lighter kind has been made with no metal
about it except the spring copper strip. The compass is

smaller, and the whole affair less than half a pound in

weight. It is quite strong enough, and the difference in

weight is of much more importance than generally supposed.

I would strongly recommend the more modern and lighter

kind for ordinary use ; moreover, it is half the price of the

former.

* Known also as the " Cavalry Sketching* Case."



Plate XXXV.

Scale V* tK fidlsvze.
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Note.—Since this chapter was first written, several

patterns have been introduced with many improvements.
Most of them have hollow metal rollers with a slit in them,
instead of wooden ones. In one pattern the rollers can be
clamped, keeping the paper flat and taut, while in another

there is a very useful clinometer attached to the back.

The principle of working, however, remains the same, which
is the main consideration.

To each case is generally added a flat ruler, 10" long, V
wide, as also two broad India rubber bands.

The compass is fixed and lies flush with the surface of the

board. It has a glass cover that can be made to revolve

horizontally by pushing a small metal point (P), from

which point is struck a clearly-marked diameter cut in the

glass. Thus jP, and the glass, and the diameter revolve

together. This diameter I shall call the " glass meridian."

As the case is generally held in such a manner that the

compass is to the left, I shall further call R the upper
roller and R the lower roller. The imaginary line passing

through the centre of the two rollers I shall also call the

'axis " (A A).

To prepare it for use.—Drawing paper must be cut into

strips just a little less wide than the clear length of the

rollers. These are generally split in two pieces, the angle

of the cross section of one being about 270° and of the other

90°. One end of the strip of paper must now be turned

down about half an inch on to that side of the paper on
which it is intended to draw

;
place the smaller piece of the

roller into this " turn down," and place these, viz., paper

and the small piece of the roller, into the bigger piece,

Hold all this tight together, place the back of the paper on
to the board, and then the roller into its inelastic socket

j

lastly, the other end into the copper spring socket. Take
a sharp knife and cut off any pieces of paper where they

protrude from the roller's slit. Now roll up tight the

whole strip of paper. The paper must move from the

upper surface of the board to underneath the roller ; this

T
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protects the drawing from being smudged. An elastic

band placed over the paper and board at D will prevent the

paper from unrolling. Treat the other end of the paper in the

same way. Give it two or three turns, and affix the other

rubber band at E. The bulk of the paper must be on the

" upper " roller to start with. The board is now ready to be

" set."

How to " set."—" Setting " the board is merely for the

purpose of keeping the work as much as possible in the

centre of the paper (viz., near the axis). This is made much

of by instructors, and is a source of anxiety to the beginner.

At an examination I have seen an unfortunate rub out 3

miles of work and ride back to start afresh because he ran

off the paper. As will be shown later on, a bad "set" can

be remedied without rubbing oat a stroke. It looks well no

doubt to have a 9-mile sketch on 6" to a mile in the centre

of a strip of paper ; it is perhaps a sign of a good set (if the

road is not very tortuous), but it is of little moment in

practice. To lay stress on it is mere pedantry.

(a) To " set
}} without a map.—If standing on an elevation,

and you can see for some way the general alignment which

the work (a road) will take, place the "axis" in the

alignment (compass to the left), and when the needle is

steady, slightly tilt the board (to fix the needle) ;
then by

turning the point P> make the " glass meridian" coincide

with the needle. On a scale of one mile to an inch, such a

" glass meridian " will hold good for any turns of the road

reaching 3 miles to the right, and 3 miles to the left of its

general direction.

(b) To "set" with a map.—If a small scale map is

given, and on it are given two points, say X and Y, ten

miles apart, the road joining which is to be sketched, place

the board with its "axis" on the alignment X Y on the

map. On the map draw a magnetic meridian, allowing for

the correct variation for the year and place. Now make

your glass meridian coincide (parallel) with this magnetic

meridian, and the board is " set."
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What material to use. — Any smooth-surfaced tough
paper is the best. It takes less dirt;* smudges less, and is

best for after treatment. Cartridge paper is excellent. Its

yellowish surface is not so trying to the eyes as pure white
paper. For much out-door work I always prepare my " rolls

"

(strips cut to the width of my board, kept rolled up ready
for use) by dipping them in a light solution of indigo.

Bankpost rolls should always be at hand. They are most
useful when only ferrotype reproduction can be counted on.

When using bankpost paper, cover the surface of the board

(underneath the roll) with a piece of white paper. Never
use ruled paper. In theory it is splendid, in practice for

this work o,\\ abomination
;
pencil, pen and ink, are the only

legitimate materials for drawing wich for military purposes

in the field. Rubber elastic bands, broad and large, should

be kept in stock (on person) ; on the edges of the ruler you
can have scales of walks, trots, canters, time, yards. The
ruler is sometimes convenient, but more often not. I have
discarded it altogether for a piece of cardboard, about 2

inches long, one inch wide, properly scaled and varnished

over. Tied by a strong thread (half a yard long) to the

right-hand upper corner of the board, when not in use

shoved under the top elastic band, it can never be lost, and
is always handy. Practice soon allows of the longest
" shoots " being made perfectly straight freehand.

Robertson's Liquid Indian Ink is first class. I have a

little left in a bottle I first opened in 1883. It is still in

perfect order. An ordinary fine-pointed steel pen is best

of all.

How to carry it.—When at work the board is meant to

be strapped round the wrist or forearm, but my advice is

try first any other way but that, for it is a most un-

comfortable, trying, and unsteady method. I always hold

mine between thumb and forefinger of left hand, but keep

the strap (unbuckled) firmly in the hand at the same time

to steady it. When not at work the board should have a

leather case and strap to pass over the shoulder, but the

strap should be then shortened so as to bring the case close

under the armpit. Some strap the board when done with
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round the upper arm, but I prefer a haversack to anything

else. Mine holds board, pencils, ink, pens, rubber bands,

foolscap (2 quires), rolls, sufficient for 1,000 miles of road

(on one inch).

Measurement used,

(a) Linear.—Counting the horse's paces, or taking his

rate of progress by time, are the only methods used for

measuring distances when using this sketching board. The
most accurate of these is, of course, counting the horse's

"walk." Which to use, is regulated by the rule u Be as

accurate as time permits." If you are marching with troops,

for instance, by ordinary marches, you know you have 6 or

7 hours to do the 10 or 12 miles in. Make "walks" your
scale for the forward alignment, trots and canters for offsets.

Always have an orderly (mounted if possible) on the spot

you set off from. Some allow the counting to be done by
others. This, however, always turns out unsatisfactory.

Counting a horse's " walks " is as accurate as pacing on foot

if proper allowances are made. Every horse has his own
"allowance." For an English horse I had I was obliged ta

allow (possibly owing to this country), even when in good

condition at a " walk " one per cent, per hour, that is, after

five hours on the road he stepped five per cent, short ; with

quick "walk and trot" work double that amount. A
Yarkandi pony I have requires no allowance, even after

carrying me the whole day. Allowances must also be made
for the nature of the soil, slope or track, &c. In pebbly

river bed (like North-western Frontier) horses walk tenderly

and short ; ditto on sloping ground. Some horses step out

ten per cent at once when joined by another horse on the

road, and lag again when alone With rifle ranges, mile

stones, railway and telegraph lines, near every cantonment,
there is no excuse for an officer not knowing his horse's

paces and " allowances " at all times of the year. Hurried
" gallops over " can, of course, only be done by time. It

is not generally credited how accurate this too can be made.
In "general reconnaissances" extending over many hundreds
of miles, even when the dead reckoning is unchecked by
astronomical observation, the error need be only very small.
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In such a recent tour the dead reckoning (unchecked) of an

Intelligence Branch Officer's (Bell) work, was found to be

only 10 mile& out, after a run of 600 miles.

11 The Manual of Field Sketching and Keconnaissance "

discourages the system of counting the horse's paces, and

encourages the method of measuring distances by time. It

is an excellent way of making a sketch, and should be the

aim of all those who sketch on horseback, but it is a high

state of perfection. The beginner is advised, therefore, to

start sketching counting the horse's paces, and gradually to

work himself up to the more difficult task in sketching of

using " time " measurements.

The Germans in their regulations lay very little stress on

accuracy, and the latest on the subject only require a

freehand sketch (plan) not drawn to scale.

Our conditions, however, are different, for wherever the

German fights, he nearly always does so with a perfect

ordnance map of the theatre of war in his hand. We work
generally in the wildest and most desolate parts of the world,

hence the requirements in our army that every officer should

be able to do something in the field sketching line.

Between the accurate "walk" sketch, and the freehand

sketch plan of the reconnoitring officer, made at a gallop

pursued by enemy's scouts, there are many phases of

accuracy. The phase to go in for must be left to the

gumption of the individual, but always enter on your sketch

the reliance that should be placed on the measurements
given.

This is most important because, if a good draftsman and
you submit a pretty sketch, you will prima facie carry more
weight than a less talented draftsman, who, having had
more leisure, had the means of making really more accurate

measurements, lineal and angular.

It is wonderful how " eye wash " goes down with the

uninitiated.

(b) Measurements, Angular.—The beginner is taught to

lay the ruler on the new alignment ; keeping his eye on the
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needle and " glass meridians" to see that these coincide;

then to draw his pencil along the ruler. A little practice

will show him that he can dispense with the ruler, and then

he can draw a straight line towards the distant object

freehand.

A very fair triangulation can also be made with the

sketching board, quite as accurate as any work with a

prismatic compass. Try it two or three times on foot,

making a circuit from ^-mile to six miles or more, and after

a while you will find that you will close on your starting

point in a remarkable manner.

Work in general, Style, &c.—Complete your sketch as

you go along in pencil ; do not trust to filling in details

afterwards. Make full notes on margins in a neat and

finished style. Be sparing of your India-rubber. The sketch

should show everything of military value, and omit everything

of no military value. At any time in one's work one may
meet with an accident. The sketch should therefore at all

times be in such a guise, that it can be taken up and

finished by another at a moment's notice.

Hills should always be shown by approximate contours

or form lines, and should be drawn in on the spot. On very

small scale maps the form lines may be drawn so close to

one another that it becomes horizontal hachuring. A
specimen of a half-inch scale sketch is given on Plate

XXXVI.

As already remarked, beginners show much anxiety

about a good " set," and about keeping the sketch in the

centre of the paper. For an "-eye wash" sketch I admit it

pays better, but for practical work, I think that to hug one

side of the paper without detriment to all the ground one is

able to bring in, has the advantage of giving more room for

written remarks, or making freehand illustrations. Drawings

made without this "field board" are often most incon-

veniently large sheets of paper, with additional pieces

gummed on wherever the road "runs off" the last piece.

Such work is a nuisance to everybody, besides being

impracticable in the field. The field board saves us from all
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this, and any road, however tortuous, however long, can be
brought on a strip from two inches to six inches wide,

according to the scale used.

Whenever the drawing approaches the margin of the

paper so close that you are not able to show all you want to,

merely draw a line (L R in Plate XXX VI.) at right angles

to the alignment on which you are at the moment standing,

and draw in every detail nearly up to that line on both

sides of the road. Then from that point (P) " re-set " your

board for the same, or a new alignment, bringing it (that

point P) as a fresh starting point into the centre of the

board, as if starting ab ovo. Through this new point (L)

draw another line (E L) at right angles to the new
alignment. These will be "joining lines." Whenever a

new "set" is made, don't forget to enter close to these

joining lines the " old " and the " new " north points."

The angle formed between these two " north points " and
the "joining lines " must be the same. When it is required

to show the road unbroken, the blank spaces between the
11 joining lines " have only to be cut out, and it will be found

that the " north points " will be parallel.

Should the re-set have to be made where the ground is

intricate, (and this is, of course, often the case) it may be
convenient to put in the ground, in duplicate, beyond each

joining line. In this way, by continually resetting, a sketch

can be continued ad infinitum without inconvenience on a

very narrow strip of paper, which is handy and compact.

To finish.—When at leisure, every evening, if the work
extends over several days, I at once ink over the pencil

drawing and marginal notes of that day. Anybody can dp
that for one if the above rule for finishing in pencil as one
goes along is carried out ; still it is more satisfactory to

"ink over" oneself and at once. An hour suffices for the
heaviest day's field work.

Before inking in, roll all the papers on to the upper
roller, leaving the commencement of the pencil work in

centre of board. Now begin to ink in. Go carefully over
every pencil stroke, and resist imagination. If it makes it
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clearer, add to the remarks in the margin. Every six

inches or so, draw (freehand) a line showing divisions of 100
yards, or 1,000 yards ; miles or their approximations should

always be entered on the road itself. As often as possible,

put in the aneroid altitudes. When working mounted it is

almost impossible to work with a clinometer, and an aneroid

barometer becomes a necessity. On every elevation, give

an estimate of its height over the road track where nearest

to it. Make symbolic distinctions between your estimates

and aneriod readings ; never omit the " glass meridians or

north points" near every "joining line." Enter your name
in full, and state the time you had at jour disposal, or at

the rate at which you worked, and on mature reflection,

your opinion of the value of your measurements : for you
might have had a strange horse, or a bad compass, or a
worthless aneroid, or what is far worse, you might have
been "put out" before, or during the work.

Conclusion.—The sketch is now ready for submission..

The principal use of a sketch, executed as above, is to serve

as a diagram to illustrate a road report. The report should

be written at the bottom of the sketch : it is the essential

part of the work, and the sketcher as he works along should

make constant notes. When mounted, it is of great-

advantage to be practised in the method of measuring
distances by time.

With a little practice, the " Field Sketching Board " can,

be a handy and valuable instrument in most officers' hands.

It is now cheap, and can be obtained in India, or made up
in any regimental workshop. It can, moreover, be im-

provised without difficulty. An ordinary one-inch compass,

which can be bought for a rupee, fixed firmly into the side

of a thick piece of mill-board, 8" x 10", with two elastic

bands, will answer almost as well. A bazaar workman can

easily put in a revolving "glass meridian." Wilkinson's

patent (price about 10 shillings), is a capital little compass

;

it is made for this very purpose ; of being easily fastened to-

a thin wooden board or mill-board.

The principles of surveying taught at our schools of

instruction, are equally applicable to reconnoitring with the-
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field sketching board, so nothing need be said about it here.

All I would point out is that, though with the above hints

and his previous garrison course training, any fair draftsman

can learn how to use it by himself, some practice will be

required before he can work rapidly. It is hard bodily work,

and has the advantage over some other bodily exercises of

being intelligent work as well.

CHAPTER XV.

MILITARY FREEHAND SKETCHING.

By Major R. F. Pearson, " The Buffs."

Late Company Commander, Royal Military Academy.

Most officers never try freehand sketching because they

say they " can't." Let me remind you, what no doubt you
have often been told in your young days, there is no such
word as " can't " in the dictionary, and it certainly applies

in this case.

If you carefully follow these few notes, everyone should

be able to do quite useful work. Let me add one word ©f

encouragement to those who are not very good with their

pencil : it is this—" However crooked your houses and
woolly your trees may look from the artistic point of view,

still if the detail (houses, woods, banks, streams, etc.), is

accurately shown, your work will be useful, and in some
cases may be of the greatest value.

Examples of the value of freehand sketches are to be

found in the Afghan War (1879-80), the Chitral Campaign
(1895), and the South African War (1899-1902).

I will first explain how to draw a panorama and then a

hand or thumb-nail sketch.

Having decided the bit of country you wish to sketch,

take your paper, and holding it at arm's length see how



224

much of the country it covers. This shows you how much
can be sketched. Supposing all the ground you wish to

sketch does not come in on the one piece of paper, divide it

into sections, and if necessary use two or more pieces ; they

can be pasted together afterwards. Now look about for

some horizontal line to draw first, such as a road, hedge,

railway, ridge, &c. Next, with your pencil held vertically

and at arm's length, measure the vertical distance from the

above selected line to the top of the sketch and to the

bottom.

g&mi

Fig. 1 shows how the pencil is held in taking measure-
ments. Make the end of the pencil coincide with one

object and move the thumb along until the end of it

coincides with the other. The distance from your thumb
to the end of the pencil is the actual measurement to be

shown on the paper.

Having decided your starting line as before mentioned,

draw it in, taking care to leave sufficient room above for

head notes, and a small space below.

Noting some object on this initial line, draw it in on your
sketch, and from it take horizontal measurements to objects
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on the right and left. Having got sufficient marked, take

vertical measurements to any objects above and below, and
then fill in the detail. You will find that at first you may
require to make a lot of measurements, but as you become
more adept the eye will become so trained that very few

are needed.

The sketch finished, write above any notes which may be

useful, such as names of places and ranges, i.e., Beacon
Hill, 4,800 yds. It should always be stated how the ranges

were obtained— " Ranges from ^-inch map," or "Ranges
taken with mekometer," &c. Underneath make a note or a

small hand sketch from the map, stating the exact spot

from where the view was taken.

To make this still more clear, we will now take a

panorama and go through it in detail (see Fig. 2.,

Plate XXXVII,)

The railway is a good level line to take for the starting

one. Draw it on your paper, then take measurement to top

and bottom of sketch, and see you leave sufficient room for

notes above and below.

Now decide on some point to take your horizontal

measurements from ; the nearest poplar in the line of those

trees beyond the railway is a good point. Mark it on the

line and take measurements to the telegraph posts "a,"
" b," " c," " d," the point " e," where the railroad enters the
cutting, and "f," where the hedge runs up the hill from
the highest point of the cutting. These points should be
marked in lightly, and if necessary a pencil note made
stating what they are. We have now sufficient points to go
on with.

Next take vertical measurements to the bottom of the

railway embankment, and to the hedges bordering the road

in the foreground. Notice that the bottom of the embank-
ment and lower edge of the copse is horizontal till it

reaches a point below " b," when it runs upwards and joins

the " initial " line just beyond " a."

The bridge under the railway is about half-way between
the poplar and " d," and the left edge of the " Three acre

copse " starts a little to the right of the same point. The
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upper line of this copse passes through " e " and just below

"f." The farther side of the cutting starts a little nearer
11 d " and passes through " f."

From " f " a vertical measurement should be made to the

top of the hill, which can then be drawn in down to

the poplars, noting its general slope is convex. The
hedges, trees and bushes on this hill can also be drawn.

From " a" take a measurement to the top of St. Martin's

Hill, and note that it cuts Hangman's Hill straight above
" d "

; this hill can then be drawn in.

The distant line of hills are similarly noted to be, the

left of them straight above " c," and the right above a

point half way between " d " and " e."

Put in the line of hedges on St. Martin's Hill, and

remember they give a very good idea of the shape of the

ground. If you notice, the hedge running from "c" to the

top of the hill makes a slight downward curve, showing the

slope to be concave.

The line of poplars appear to get smaller and smaller as

they get farther off; the same applies to trees in hedge-

rows. If you are not certain how high to draw them, take

one or two vertical measurements of actual trees at various

ranges.

We have already got the position of the road in the fore-

ground, having taken a vertical measurement to it, and it

lies quite parallel to the railway. Get in the position of

the culvert on the left and the three elm trees. The
stream on the left runs to the bridge under the railway,

and from the left elm a hedge runs to the "Three Acre

Copse," meeting where the centre elm's top branches cut

out the view. The height of the elms can be measured or

judged with reference to other points; for instance, the two
left ones coincide with the top of the railway embankment.

So far all the work should be put in lightly in pencil.

Now start to finish up, which can be done either with pen or

pencil. The former is, of course, more lasting, but with

pencil work, if the sketch is well soaked in water, or, better

still, in milk or sugar and water, you will find it won't

smudge very much.
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In finishing there are three points to remember. The
foreground must be dark and bold, the distant hills firm

but lightly drawn, and the middle distance toned down
between the two.

Certain trees have peculiar formations. Those most
commonly met with are illustrated below. {Fig. 3).

!\ w 3k i M
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There is another method for drawing panorama sketches,

and this is to use a plane table and clinometer. This

method is not so practicable as the former, and I advise you
to stick to the first method.

Rule a line across your paper. This line represents the

horizon line, i.e., an imaginary line which is in reality level

with your eye. The points in nature which are level with

you can be found out with the clinometer.

Mark a point 24 inches from the centre of the horizon

line and stick a pin in. From this point take rays to any
objects. If they are level with you their position will be

where the rays meet the horizon line, if not their position

will be straight above or below that point.

To find the exact position take the angle of elevation or

depression with your clinometer, and for every degree mark
off *4 of an inch. A strip of paper with divisions of

•4 inches marked on it will save time, and the position of

any object can be found at once after the point where the

ray meets the horizon line is marked.

Sufficient points having been fixed fill in the detail and
finish up as before.
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If a point 18 inches from the "horizon line" is taken
mark off '3 inches for every degree of clinometer reading,

if 12 inches from the line '2 inches for each degree.

A combination of these two methods may be used. For
instance in Fig. 2 the horizontal distances might be made
with a pencil, and the vertical measurements taken with a
clinometer.

When taking the measurements with pencil held at arm's

length (which is about 24 inches), *4 inches must be marked
off for each degree.

If this makes too big a sketch hold the pencil not so far

out, and to ensure keeping it the same distance frorr the

eye for each measurement, take a piece of string with 2

knots in it, 18 or 12 inches apart. Put one knot between
the teeth, and the string being taut, hold the other in the

pencil hand. For each degree read on the clinometer,

mark off *3 or *2 inch respectively,

A small sketch can be drawn, and measurements taken at

arm's length, as follows :—Use your protractor, make the

zero point on one of the scales (say 6 inch to 1 mile)

correspond with one object and note the distance to the

other object. Say it reads 1,000 yards, and you wish to

make your sketch half this size, divide all horizontal and
vertical measurements by 2. If you have no protractor

with you a stiff piece of paper with any small equar

divisions will do as well.

Small freehand or thumb-nail sketches, used for illus-

trating road reconnaissances or sketches, are drawn in a

similar way to panoramas.

Measure the full horizontal distance of the building, etc.,

to be sketched and then reduce it to a convenient size as

described above.

Judge a spot equal to the height of one's eyes on the

part of the building nearest to one, and take vertical

measurement above to the top and below to the ground

line. Also get in the position of the tops and bottoms of

windows, doors, etc., and width of same.



229

This is simple enough if the building is directly facing

one, but when it stands at an angle, a certain amount of
" perspective " must be used. The word perspective] is

inclined to make some " shy " at the work, so let us see if

we cannot arrive at the desired result without using it.

Hold the protractor or straight edge 2 or 3 inches from the
eye, and corresponding with the line of the eaves (Fig. 4,
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€,/'.). Note the continuation of this line, e.f. meets at </.

Similarly note the continuation of the ground line, c.b.g.

These 2 lines meet in g, a point on a horizontal line drawn
through the spot which is level with one's eyes. This spot

must be noted, it may be a certain leaf on a bush, stone, or

branch of a tree. Take a horizontal measurement and fix it

on the sketch. The lines ng, mg, Ig, kg from the nearest

corners of tops and bottoms of windows, doors, etc., will

all meet in the point g.

Sufficient points fixed fill in the detail, such as chimney,
tiles, window panes, but avoid shading. Finish up noting

where the strongest light comes from and darken in the

shadows. Half of Fig. 4 has been finished to show what is

wanted, the other half being left to show the sketch under
construction.

In conclusion please remember these notes are not for the

artist, they may probably offend his method of working, but

if they help the man who has never attempted a panorama
sketch, then, indeed, their object has been achieved.
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Cavalry and Yeomanry —continued, *. d.

191 Mounted Infantrymen. Practical Hints for. By Capt. B.

L. Anley, D.S.O., 2nd Essex Regt., late Adjt. 6th Regt. Mtd.
Infantry (De Lisle's Corps). Illustrated with Six Plates. 6

193 Mounted Infantry and Yeomanry* Further Training and
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Tips for the Front, see page 35, No. 902.
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463 Atlas of the Horse. Its External & Internal Organisation,
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Surgeon. 1st Royal Bavarian Reet. of Light Horse ... 2 6

900 Drivers Orders, Army Service Corps, in cloth case for
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746 Handbook for Drivers of the Mounted Services. By
an Adjutant. 4
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A.S.C. and Regimental Transport, Notes on Grooming, Care of Harness
and Saddlery, Forage, Care of Horses in Camp, Model Orders for

Drivers, Veterinary Hints for Common Ailments, Hygienic Notes and
Injuries, Lengths and Measurements, Diagrams of Parts of the Horse
and the Horse's Foot.

48 Hints on Horses, with Short Notes on Camels and
Pack Animals ; also a few practical suggestions on
the Training of Polo Ponies and Players, and
Gymkhana Training and Racing. Collected by
Major H. P. Young, late 4th Bombay Cavalry (Prince

Albert Victor's Own). Fourth Edition 1

For Musketry Scoring Books, Tables A and B, see page 23.
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Equitation, EtO.—continued.
8. d.

464 Horses and Stables. By Lieut.-General Sir F. Fitz-

wygram, Bart. With 56 pages of illustrations 3 6

465 Horse, How to Tell the Age of a. By Prof. J M.
Heard ... .- 1 6

466 Horses on Board Ship. A Guide to their Management.
By Capt. M. H. Hayes. Illustrated 3 6

467 Horse, Questions and Answers on the Management
and Care of the. Illustrated. A Manual for Mounted
Soldiers. By Capt. J. Dalby, R.F A 9

888 Horse Record Book (Army Book 92) 7 6

433 Horse, Diagram Of the. With Index giving Simple Names
of the various parts ... ... ... ... ... ... 6

433a Ditto, ditto, mounted on Card and varnished ... ... 1 6

421 Horsemanship and Horse Training, Guide to (Savigear's).
Edited by T B. Coombk Williams 3 6

468 Hygiene, Veterinary, Manual of. Third Edition. By
Colonel F. Smith, C.M.G., A.V.D., F.R.C.V.S., F.I.C.,

Examiner in Physiology R.C.V.S. 15

451 Manual of Horse and Stable Management. A Course
of Twelve Lectures. (Illustrated with Plates.) De-
livered to Officers and Non-commissioned Officers. By
Lient.-Col. G. L. Holdsworth, 7th (Q.O.) Hnsaare ... 1 6

469 Physiology, Manual of Veterinary. Fourth Edition.
By Colonel F. Smith, C.M.G., A.V.D., F.R.C.V.S., F.I.C..

Examiner in Physiology R.C.V.S 18

470 Points of the Horse. A familiar Treatise on Equina
Conformation. By Capt. M. Horace Hayes, F.R.C.V.S. 34

343 Stable Management. Notes on Care of Horses. (Vide
Circular Memo., June, 1901), issued by IG. of Cavalry ... 3

82 Stable Management, Hints on. By Major-Generai M. F.

Rimington, C.V.O , C.B., Inspt.-Genl. of Cavalry (India) 1

818 The Stableman's Course. A Course of Instruction for
Cavalry Recruits in elementary stable duties. By
Lieut.-Col. G. K. Ansell, 5th (P.C.W's.) Dragoon Gnards.
2nd Edition 1 q

472 The Art of Horse-Shoeing. With 133 illustrations. By
William Hunting F.R.C.V.S., Ex-President of the Royal
College of Veterinary Surgeons 5

Books in this List may be regarded as Standard Works.
3



GALE & POLDEN, Ltd., Wellington Works, Aldershot.

ARTILLERY. * <*•

(For full list of "Official" Military Books seepage 48,).

648 Artillery Fire : The Battery By Major W. A.
Nicholson, R.F.A. With 27 illustrations 5

31 Artillery, Letters on. By Prince Kraft zu Hohenlohe
Ingelfingen. 3rd Edition. Translated by Col. N. L.

Walford. Maps. 7 6

29 Duty Roster, for Battery or Company Sergeant-Majors 5

820 Diet Sheet for Week ... Per 10© 3 o

756 Field Gunner's Catechism. By Lt.-Col. A. T.Anderson,
R.F.A. 7th Edition 1

CONTEXTS.—Ammunition, etc.—Care of Horses—Cordite—Drill—Guard Duties
(N.C.O's.)—Gun and Carriage, 15-Pr. Q.F.—Gunnery—Howitzer, 4*5 inch-
Knotting, Tackles, etc.—Miscellaneous—Morse and Semaphore—Index.

28 Funds Account Book, Battery or Company 6 o

480 Guns and Gunnery, Modern. A practical Manual for

Officers of the Horse, Field and Mountain Artillery.

By Lt.-Col. H. A. Bethell, R.F.A. 3rd Edition

732 Guns and Cavalry. By Colonel E. S. May, R.H.A.

821 Nominal Roll of Sub-Section Per loo

80 Orderly's Weekly Detail Book, for Artillery, per dos.

483 Ordnance, Treatise on the Construction of. By
Major Chas. C. Du Pr<< _

441 Range-Takers Card Per loo

374 Ranging Block, The Levita, for 5-in. B.L. Howitzers,
presents in a handy form the necessary range tables, fuse
scales and record tablet, etc. Consists of 50 Leaves
useful for ranging a battery for rangx and link ...

895 Range Table Q.F. 18 pr. Gun per doz.

811 Condensed Range Block for 4.5 in. Gun, with Range
Tables, Memo. Block, Pencil, etc. Designed by " Gunner"16

26 Record of Offences, Battery or Company. Ruled, printed,
strongly bound ... ... ... ... ... ... 6

24 Royal Horse and Field Artillery No Sub-Section
Roll Book 1 6

24a Royal Horse and Field Artillery Battery Roll Book ... 2 6

25 Royal Garrison Artillery No Sub-Division Roll
Book 1 6

27 Shoeing List and Descriptive Roll for Horse or Field
Batteries. per 100 3 o

904 Weekly Inspection Reports for Batteries or Companies,
Stock pattern per 100 4

See the complete INDEX at end of this List.
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GAXrE & POLDEN, Ltd., Wellington Works, Aldeeshot.

INFANTRY.

(ForfuU list of " Official" Military Books seepages 48).

s. d.

89 Squad, Section and Company Drill Made Easy in
accordance with Infantry Training, 1914 (4-Company
Organization). By an Adjutant 1 6

845 Key Range Block (for attack), containing 100 forms
together with fall instructions and example. Compiled
by Major A. H. Marindin, The Black Watch 1

" ' The Key Range Block' contains a number of prepared forms whereon the
ranges of prominent objects in the hostile position, and the probable fire

positions and landmarks, are clearly written down and described prior to and
during the advance. There are full instructions and an example. Something
of the kind is certainly wanted, and this Key Range Block is well worthy ©f
trial during this year's training operations."— United Service Magazine.

846 Strong Waterproof Case to hold the above block 1 3

910 Handbook of Company Drill. By Capt. C. Slack ... 1

911 Handbook of Battalion Drill. By Capt. C. Slack ... 2

99 Drill Card, containing Squad Drill without Arms, Squad
Drill with Arms, Section Drill, Company Drill, and
Battalion Drill - Per doz. 2

Above are in accordance with the latest Infantry Training. The cards,
having cloth backs may be carried in the pocket, and are very useful for
prompting.

117 Field Training, Catechism on (Infantry). A seres cf

Questions and Answers on all subjects of field training,

extracted from the latest official TRAINING MANUALS,
together with miscellaneous information, practical exercises

and examples progressively arranged. Revised and brougn

c

up-to-date by Col. H. O'Donnell, p.s.o., West Yorkshire
Regiment. 6th Edition. 3

143 tGtaide to the Examination for Promotion, for Non Corns.
(In the Infantry). Revised in accordance with the
latest Regulations, Infantry Training, Musketry, etc.

Including Questions and Answers. Lance-Corporal to
Sergeant (4-Company Organisation) ... ... ... 3 6

t This Book has been recommended by the late Commander-in-Chief.

See our Special Lecture Series, page 36.
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GALE & POLDEN, Ltd., Wellington Works, Audbrshot.

Infantry—continued. $. d.

734 Infantry Intrenchmbnts, The Execution of. By Major
H. Jennings Bramly 2

153 Infantry, Letters on. By Prince Kraft zu Hohenlohe
Ingelfingen. Second edition 6

894 Method of Trench-Making by Night. Fully Illustrated.

Per 100, 12s.
;
per doz. 2

781 Night Operations for Infantry. Compiled for the use of

Company Officers, by Colonel C. T. Dawkins, C.M.G.,
A.Q.M.G. Eastern Command ... ... .. ... ... 1 6

207 On Guard ; What to do and How to do it. 17th Edition. 6

809 Extended Order Drill and the Company in Battle,
in accordance with infantry Training, 1914. Fully
Illustrated. By an Adjutant 1

813 Rifle and Sword Exercises Illustrated. Showing the
"RIGHT" and " WRONG" positions from Photographs
specially taken. Arranged by Major R. F. Pearson,
Comdg. Cheltenham College Officers Training Corps (late

Captain The Buffs, and Coy. Comdr. R.M. College), author
of " Military Panorama Drawing in three Lessons "

... 10
853 The Training of an Infantry Company. By Major E.

Kirkpatrick. 2nd Edition. Revised in accordance with
Infantry Training, 1914 2 6

This book is intended as a help for Officers and N.C.Os. preparing their schemes of
training, and consists of general observations and elementary exercises. It will
be found a most useful book for the Regular and Territorial Infantry Company.

Tips for the Front, see page 35, No. 902.

Mainly Ahout Discipline, see page 33, No. 865.

890 Rapid Training of a Company for War. By Capt.
A. P. Bircball, The Royal Fusiliers 1 6

The object of this book is to assist the Company Officer, and especially the Non-
commissioned Officer of the New Armies, Territorial Force, and Overseas
Contingents in training their companies as effectively as possible in the short
time available. It is well up to date, and contains many referencts to
incidents and lessons of the present war obtained from officers who have
returned from the front.

We supply the World with Military Books,
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GALE & POLDEN, Ltd., Wellington Works, Aldershot.

TACTICS. m. d.

830 Tactics Made Easy. By Lieut.-Colonel 8. T. Banning,
late Royal Munster Fusiliers, p.a.c, LL.B. (Loud.),
B.A., LL.D. (R.U.I.) ; of the Middle Temple, Barrister-

at-Law ; formerly Instructor in Tactics, R.M.C 3 6

491 Defence of Duffer's Drift, The. By Backsight Fore-
thought « < 1

128 Fire Discipline: Its Foundation and Application. By
Capt. Stewart-Murray, The Gordon Highlanders 2

852 First Principles of Tactics and Organisation, War
Edition, 1915 (with reference to Field Service Regula-
tions). For Officers and N.C.Os. of the Regular, Special
Reserve and Territorial Force. By Major J. L. Sleeman,
Royal Sussex Regiment, late Adjutant and Instructor,

the Officers Training Corps (attached General Staff) ... 2 6

A Book pre-eminently suitable for the instruction of Officers of the New Army,
giving clear and simple explanations of the difficult problems of Tactics and
Organisation.

492 Manoeuvre Orders. Notes on Writing Orders at Field
Days, Staff Rides, War Games, and Examinations. By
Lieut.-Colonel P. Trench, D.S.O., R.A 2

713 Notes on Staff Bides and Regimental and Tactical
Tours for Beginners. By Major T. E. Fowle, ».«.c.,

F.R.G.S., M.A., Cantab. 1st Bn. Bedfordshire Regi-
ment, late S.S.O., Ferozepore, and Brigade-Major,
Madras Brigade. 2

651 Notes for the Tactical Fitness Examination. By
Major A. T. Moore, R.E 2 6

496 Tactics of To-day. 2nd Edition. By Lt.-Col. C. E.
Callwell, R.G.A 2 6

498 Tactical Problems, Hints on Solving. By Colonel H.
M.E. Brunker ... .- 3

499 Tactics, Letters on Applied. Twenty-four Tactical

Exorcises dealing with the operations of small detached

forces of the three arms. With numerous examples of

actual orders worked out by Col. Griepenkerl, trans-

lated and modified in accordance with English organisa-

tion by R. Maxwell, late Captain 89th Regiment. With
4 large Maps in pocket and 5 Sketch Maps with text. 8 6

For Musketry Scoring Books, Taibles A and B, seo page 23.
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TflOti08—continued. s. d

500 Tactics since 1740, The Development of. By T.
Miller Maguire, LL.D. With 7 Maps 5

285 Tactics, Lectures on. For Officers of the Army Special
Reserve and Territorial Force. By Lieut.-Col. Dyke 2

501 Tactics since 1740, The Development of. A Lecture
delivered to the Officers of the Guernsey Militia by
Lieut.-Col. J. Macartney 1

503 Tactics, A History of. By Capt. H. M. Johnstone, R.E. 15

504 Tactical Problems, The Solution of. A logical and
easy way of working out the Tactical Schemes set at

Examinations. By Lt.-Col. J. Layland Needham, p.sx. 3

284 Tactics practically applied to English Formations,
The Elements of Modern. By Lieut.-Col.
Wilkinson Shaw. With Plates and Maps 9

512 Tactical Operations for Field Officers ; beiDg up-
to-date schemes worked out on Training Grounds at
Home Stations. By Lieut.-Colonel Wilkinson Shaw. 7

513 Tactics. By Major T. King ... .« 1

866 Tactics and The, Landscape. By Capt, T. i Bedford
Franklin, Officer Comdg. Fettes College, O.T.C., Author
of " Tactical Ess "ys for Certificate

i A ' Candidates,"
Illustrated with 9 Plates and Map specially drawn by
M, M. Williams, Edinburgh '.. 3

275 Tactics, Questions and Answers on, with Diagram for
Military Competitive Examinations, Examinations for
Promotions, etc. By Capt. J. Demangel, B.Sc, B.A. 6

276 Tactics, Applied, for Examination Purposes. A
Supplement to "Questions and Answers on Tactics."

By Capt. J. Demangel. New and Revised Edition ... 5

733 Tactics of Home Defence. By Colonel Callwell ... 3 6

280 Thoughts On Modem Tactics. By Major-General H. M.
Bengough, O.B « 1

Adjutants and Commanding Officers axe referred to page 38.
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MILITARY HISTORY GENERALLY, and STUDIES

OF SPECIAL CAMPAIGNS AND BATTLES.

Austro-Prussian War of 1866

:

664 Campaign in Bohemia, 1866. No. VI. of the Special
Campaign Series. By Lieut.-Col. G. J. R. Gliinicke 5

710 Sadowa. ByBonnal m 7 6

43 Battle of Spicheren, The.

August 6th, 1870, and the events that preceded it. A Study in Practical
Tactics and War Training. With numerous coloured maps. By the late

Colonel G. F. R. Hkndkkson, late Professor of Military History, Staff College 6 C

44 Battle of Oustozza, The.

A Tactical Study from the German of His Exoellenoy General Von Vhrdy
du Vernois, sometime Minister of War, Chief of the Staff of the First Army
Corps, and Professor at the " Eriegs Akademie " (Staff College) in Berlin.
Translated by the late Colonel G; F; R. Henderson, late Professor of
Military History, Staff College,Author of " The Campaign of Fredericksburg"
and " The Battle of Spicheren," and Capt: R. A. Henderson, Adjt:, 8rd Batt.
The Manchester Regiment 6

700 Battles, Dictionary of, from the Earliest Date to the
Present Time. By T. B. Harbottle 3 G

515 Battles by Land and Sea a Hundred Years Ago
Ulm, Trafalgar, Austerlitz. By Col. G. A. Furse, C.B. 10

516 British Army under Wellington, 1811-1813, The. By
T. Miller Maguire, M.A., LL.D 6

653 Ditto ditto 1813-14 4

55 fOampaign Of Fredericksburg, The. November—December,
1862. A Tactical Study for Officers. With Maps. By the late
Colonel G. F. SL. Hkndkeson, late Professor of Military
History, Staff College 5 o

iThis book has been recommended as a guide to Operations on
a Staff Ride.

655 Campaigns of Napoleon. With a Map. By T. Miller
Maguire, M.A., LL.D 1 q

518 Crisis of the Confederacy, The : a History of Gettys-
burg and the Wilderness. By Cecil Battine, Captain,
15th King's Hussars. With Coloured Frontispiece
(Battle Flags of the Confederacy) and 6 Maps 16

Our stock of Militaiy Books exceeds a million volumes.
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Military History, Etc—continued. *. d.

Franco-German War, 1870

:

741 Story of the Franco-German War, 15th July to 18th
August. By Colonel H. M. E. Brunker ...

742 Questions on Military History for Franco-German
War. By Colonel H.M.E. Brunker

743 Franco-German War. By J. H. Anderson

520 Fredericksburg, 1862. A Study in War. By Major G,
W. Redway (Reserve of Officers). With five Maps

521 Forty-One Years in India. By Field-Marshal Earl
Roberts, V.C. With Portraits and Maps

522 Gourko's Advance Guard in 1877, Operations of
General. By Colonel Epauchin

744 Indian Mutiny of 1857. By Capt. F. R. Sedgwick, R.F.A.

666 Magenta and Solferino, 1859, The Campaign of.
No. IV. of The Special Campaign Series. By Col. H. C.
Wylly,C.B. ... 5

525 Marengo and Hohenlinden (1800). With Maps. By
Colonel G. A. Furse, C.B 15

431 Military History, Guide to, for Military Examinations
(Including notes on the Military Geography required)
Peninsular War. By Capt. G. P. A. Phillips, niua-
trated with Coloured Plates. Part I., 1808-10 3

431a Part II., 1811-13 ... 3

431b Part III., Wellington's Campaign in South of France,
1814 to end of War 2

703 Military History Applied to Modern Warfare.
By the late Capt. J. W. E. Donaldson. With
Maps and Plans. 2nd Edition. Revised by Capt. A. F.
Becke, late R.F.A 8 6

711 Military Geography of the Balkan Peninsula. By
Lionel W. Lyde, M.A., F.R.G.S., and Lieut.-Col. A. F.
Mockler-Ferryman, F.R.G.S., F.Z.S. 5

772 An Introduction to Military Geography. By Brig.-Gen.

E, S. May, C.M.G. With 20 Maps and Plans 8 6

757 An Introduction to Military Geography: With
Coloured Maps and Questions and Answers set at
Entrance Examinations for the Home and Indian Staff
Colleges. By Dr. Fitzgerald Lee, M.A 10

Reiad "Military Mail," the Army Paper, etvery Friday, Id.
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Military History, Etc.—«nuimud. •. d.

512 Napoleonic Campaign of 1805. By Capt. F. w. o.

Matcock, D.S.O., The Suffolk Regt, author of " Napoleon's

European Campaigns." Illustrated with 7 Maps and Plans 3 6

r69 Napoleon's European Campaigns, 1796-1815. A short and
Concise Account. Compiled by Captain F. W. O. Maycock, »

D.8.O., 1st Battn. The Suffolk Regiment. Fully Illustrated.

With 23 Maps and Plans 5

>29 People's War, The, in France, 1870-71. By Col.

Lonsdale Hale. With 2 Maps 6

Peninsular Campaign, Story of. By Col. H.E.M. Brunker—

>32 Part 1. 1808—10 7 6

>33 Part II., 1811—13 7 6

34 Do. Questions on Part I., Is. Od ; (535) Part II. ... 1

07 Precis of Great Campaigns, 1796-1815. By J. H. Anderson 10 6

t>l5 Russo-Japanese War, 1904, A Series of Five Lectures
on the. By Lieut.-Colonel H. D. Robson, 2nd Batt. the
Queen's Regiment. Illustrated with Maps, etc 9

81 Russo-Japanese War, A Staff Officer's Scrap-Book
During the. By Lieut.-Gen. Sir Ian Hamilton, K.C.B. 7 6

71 " Encounter and Counterstroke." (Illustrated by the
Campaign of Salamanca.) A Lecture (Military Society
of Ireland) delivered by Brig.-Gen. E. S. May, C.B., c.m.g. 6

39 Saarbruck to Paris, 1870. A Strategical Sketch. By
Lieut.-Col. Sisson C. Pratt, late R.A. With Maps, etc. 5

80 Handbook of the Boer War, 1899—1902, with general Map
of South Africa, and 18 Sketch Maps and Plans ... ... 5

42 Stonewall Jackson and the American Civil War.
By Lieut-Colonel G. F. R. Henderson. With 2 Por-
traits and 33 Maps and Plans. 2 vols 16

43 The Decline and Fall of Napoleon. By Field-
Marshal Viscount Wolseley 2 6

44 The Rise of Wellington. By Field-Marshal Earl
Roberts, V.C., etc 6

Meiss Stationery and Printing a Specialite.
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Military History, Etc.—continued. &.

545 The Russo-Turkish War, 1877. A Strategical Sketch.
By Major F. Maurice, Sherwood Foresters. With Maps 5

546 The War in the Crimea. By Gen. Sir Ed. Hamley,K.C.B. 5

547 Campaign in Eastern Virginia. By Colonel H. E. M.
Brunker 5

718 Grant's Campaign in Virginia, 1864. (The Wilderness
Campaign). By Captain Yaughan-Sawyer ... .- 5

719 The Leipzig Campaign, 1813. By Col. F. N. Maude, C.B. 5

694 Waterloo. By the late Captain J. W. E. Donaldson,
R.F.A., p.s.c, and Captain A. F. Becke, late R.F.A. 2

314 Waterloo. A Popular Account of the Campaign.
By Colonel H. D. Hutchinson, B.S.O. Paper 1

315 Ditto ditto ditto Cloth 2

388 Waterloo Campaign, A Sketch of the. A short tactical

study for young Officers, to whioh is added the Duke of

Wellington's Despatch. Containing coloured Map of the

Campaign folded in a pocket. By Major Seymour Clarke,
Q.O. Cameron Highlanders ... ... ... ... ... 4

657 Waterloo Campaign, 1815, The. By J. H. Anderson ... 3

658 Waterloo Campaign, The. No. Y. of The Special
Campaign Series. By Col. Sisson C. Pratt, late R.A. ... 5

659 Waterloo Campaign, The. With 4 Maps. By T. Miller
Maguire, M.A., LL.D. 3

Wellington's Campaigns. With numerous Maps and
Flans. By Maj.-Gen. C. W. Robinson, C.B.—

549 Part L—Peninsular War, 1808—1810 3

550 Part II.—Peninsular War, 1811—1813 3

551 Part III.—Campaigns in South of France and
Waterloo . . .« 3

691 The three Parts in one vol. With Index, and Maps, etc. 8

552 With the Royal Headquarters in 1870-71. By Gen.
Yon Yerdy du Yernois. With Portrait of the Author
and Map 10

Contractors to H.M. Stationery Office.
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STRATEGY AND TEE ART OF WAR.
8. d.

660 Bush Warfare. By Lieut -Col. W.C.G.Heneker,D.S.O. 6

563 Caesar's Dispatches, Precis of. Secret of Success in the

Field. By Colonel H. E. Hicks 4

556 Development of Strategical Science During the
19th Century, The. By Lieut.-Gen. Yon Caemraerer.
Authorised Translation by Karl von Donat 7 6

557 Feeding of Fighting Armies : Franco-German War of

1870-71. By Lieut.-Col. T. A. Le Mesurier, late A.S.C.
With Map of the Seat of War by Mons. Henry Barron,
of Rue de Bac, Paris. Vol. I ...10

750 Imperial Defence. By Colonel E. S. May, R.H.A. ... 7 6

558 Indian Frontter Warfare. By Col. G. J. Younghusband 10 6

576 Information in War, Its Acquisition and Trans-
mission. By Colonel G. A. Furse, C.B. ... 8

559 Marching, The Art of. With Maps. By Col. G. A. Furse 12

526 Military Expeditions beyond the Seas. With Maps.
2 vols. By Col. G. A. Furse, C.B 15

562 Mobilisation and Embarkation of an Army Corps.
By Colonel G. A. Furse, C.B 7

785 Strategy in a Nutshell. By Captain F. F. Boyd, late

The Queen's Regiment 1 6

664 Nation in Arms, The. By Lieut.-Gen. Baron von der

Goltz. New and revised Edition 7 6

688 On War. By Gen. Carl von Clausewitz. Translated by
J. J.Graham. New edition, revised and brought up to

date by Col. F. N. Maude, C.B. 3 Vols 21

40 Small Wars ; Their Principles and Practice. By Lieut.-

Colonel C. E. Callwell, R.A 4

565 Strategy, Modern. By Lieut.-Col. Walter H. James,
p.s.c, late R.E. With 6 Maps 16

We are the largest Army Printers in the World.
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Strategy, EtG«—continued. *. d,

567 Strategy, The Evolution of Modern. From the
XVIII. Century to the present time. By Colonel F. N.
Maude, C.B 5

568 Strategy, The Elements of. By the late Lieut.-Col.
Tovey, R.E., Instructor in Military History, Strategy
and Tactics, at the S.M.E., Chatham. Edited by T.
Miller Maguire, M.A., LL.D. 6

569 Strategy,The Principles of. By Capt. E. Nash (late R.A.) 3 6

570 Strategy, Letters on. By Prince Kraft zu Hohenlohe-
Ingelfingen. With Five Maps and Plans. Two Volumes 30

609 Organisation and Administration of the Lines of
Communication in War. By Colonel G. A. Furse 12

610 Provisioning Armies in the Field. By Col. G. A. Furse 10 6

572 War, The Conduct of. By Lieut.-Gen. Von der Goltz... 10 6

573 War, The Science of : A Collection of Essays and
Lectures, 1892-1903. By the late Col. G. F. R. Hender-
son, C.B. Edited by Capt. Neill Malcolm, D.S.O.,

A. and S. Highlanders. With a Memoir of the Author,
by Field-Marshal Earl Roberts, V.C 14

198 War Maxims, Napoleon's, with his Social and Political
Thoughts. By Professor L. E. Henry, B.A., M.R.C.P.,
University of Cambridge and Oxford Union Society ... 3

576 War, Reflections on the Art of. By Major-General
Sir Reginald Clare Hart, V.C, K.C.B 7

577 War, the Operations of, Explained and Illustrated.
By Gen. Sir Edward Bruce Hamley, K.C.B., K.C.M.G.
New Edition brought up to the latest requirements, by
Col. L. E. Kiggell, Assistant Director of Staff Duties 30

578 Warfare, Guerilla or Partisan. By T. Miller

Maguire, LL.D 3 6

731 War, South African, A Retrospect of the. By
Colonel E. S. May, R.H.A 5

Books are numbered for convenience in ordering.
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RECONNOITRING, SCOUTING, OUTPOSTS, etc.
3. d.

Active Service Pocket Book. By Capt. Bertrand
Stewart, W. Kent (Q.O.) Yeomanry. 6th Edition ... 5

Field Message Book, 6iin. by 4in. As Army Book 153.

Contains Indelible Pencil, Pocket with Envelopes for lie-

ports, and carbon paper, and is strongly bound in khaki
cloth 2 6

Refills for ditto each 1

Field Note and Sketch Book, The Officer's. By
Lieut.-Colonel E. Gunter, p.s.c. 7 in. by 4£ in. With
detachable Sketch Block, Field Memos, Coloured
Pencils, &c. 6 6

Refills. Sketch Block ... 1 3

Field Report Book. (Small size Army Book 153) For
writing Orders and Reports of Reconnaissance and Outpost
Duties in the Field, etc. Each book contains concise

directions, carbon paper for copying report in duplicate at

one operation. Bound in cloth, with Pencil, Pocket and
Elastic Band M ... ... 1

A Refill for ditto 6

Strong Envelopes for Reports. Per do*., 6d. Per 100 2 fi

Field Report Pad. A small and handy block of Message
Forms for pocket with Hints on Writing Reports, etc.

Useful to Scouts and others for writing orders and
reports in the field, with carbon paper, 4d. Per dozen 3 6

Field Message Book for Non-Coms. and Scouts.
Army Book 153b 4d. by Post 5

Officers' Pocket-Book for Peace and Active Service.
By Lt.-Col. W. Plomer, R.I. Fusiliers. In limp Khaki
cover. New Edition. Revised to date. Containing in
Pocket, Conventional Signs, Envelopes for Reports,
Luminous Card for use at night, a Service Protractor on
untearable Card ; on inside of cover, scale of inches and
Millemetres, Emery Cloth, Flannel with Pins, Plummet
and Cord, etc., etc 5
A Magnetic Compass is fitted to the Book for Is. extra.

Refills of Field Message Forms for same, each .. ... 6

Protection, Advanced, Flank, and Rear Guards and
Outposts ; What to do and How to do it ; With
Questions and Answers, in accordance with the
latest Field Service Regulations 6

Outposts & Outpost Sentries, Memoranda for. Printed
on untearable linen for carrying in head-dress, per doz. 9d.
or 5/- per 100.

id to us for sverything connected with Army Books, etc.
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Reconnoitring, Eto.

—

continued. i

664 Reconnaissance, The Art of. By Col. D. Henderson
233 Road Reports, printed, and ruled. 3d. each, or per dozen..,

850 Order Block for Reconnaissance. Ruled, perforated,
and Carbon Paper. Size 8iin. by 7fih.i

Handy refill waterproof case for same, 1/6.

696 Road Reporting and Sketching Book, size 7in. by 4Jin,
Ruled and perforated, made of strong cartridge paper ...

9 Scouting, Aids to, for N.O.Os. and Men. New and En-
larged Edition. By Lieat.-General Sir Robert Baden-
Powell, RG.B

662 Scouting and Reconnaissance in Savage Countries.
By Capt. C. H. Stigand, F.R G.S., etc. ...

79 Scouts and Vedettes, Memoranda for. By Lieut.-General
Sir Robert Badkn-Powell, K.C.B., (to be carried
inside the head-dress) Per Doz. la. per 100

385 Scouts Trainer's Course. Compiled by Major W.W.Cordeaux,
21st (Empress of India's) Lancers. Printed in large type
for hanging in Barrack Rooms. Per dozen..,

340 Scouts' Alphabet of Notes and Queries. Suitable for the
pocket, size 8in. by 2in. 4th Edition Revised

Tips for the Front, see page 35, No. 902

Training of the Territorial Scout. See Page 27, No. 864.

384ATelescope in War, Use of the, and Notes on Scouting.
By Capt. W. Gordon -Gumming, late R.M.I. ...

MILITARY TOPOGRAPHY, SKETCHING, Etc.

445 Compass, The Magnetic, and how to use it, fully illus-

trated with Diagrams. In Sheet Form Size 21' x 26'

for barrack-room walls. Compiled by Maj or R.F.Legge, The
Leitister Regiment

446a Ditto Ditto in Book Form. Cloth Cover for Pocket ...

91 Conventional Signs and Terms as used in Military Topo-
grapny, in accordance with the Manual of Map Reading
and Field Sketching

178 Military Note and Sketch Book. " The Oxford."
Containing : Pencil, Compass. Scale, Pocket and
Refill Block of Printed Report Forms. Designed by
Capt. C. J. Wilkib, late Oxford and Bucks L.I

450 Military Panorama Drawing, in three lessons, and
Notes on Hand Sketches—Panoramas from Maps-
Maps from Panoramas. By Major R. F. Peabson,
The Butfs. Fully Illustrated. 2nd Edition

Far our "BOY SCOUT SERIES" see page 47.
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Military Topography, Eto*—continued. *. d.

itary Map Reading, Complete Guide to. See page 29, No. 867

Pencils, Coloured, for Surveying, Red, Blue, Green,
Burnt Sienna, and Yellow, 3d. each ... ... Per Doz. 2 6

Protractors for Surveying. For Field Sketching, and for

Examination purposes. Boxwood ... ... ... ... 2 6

Service Sketching Case and Note Book, Field. For
Outpost and Reconnoitring Duties. By Major W. W.
Normal, B.S.C. With Compass 10

Without Compass ... ... 6 6

Sketching and Map Beading for Non Corns, and Men,
Military. By Major R. F. Lkgge, The Leinster Regiment.
Fully Illustrated. 3rd edition i 6

Sketching Companion, Field (Registered), containing a
Boxwood Protractor

j pencils, hard, soft, medium, red, blue,

green, sepia ; drawing stump ; and pointed India rubber,
in compact leather case, complete ... ... ... ... 6

Do. do, without protractor ... ... 3 6

Do. do. (not fitted) _ 1 6

Sketching Case, The Picquet, complete with Printed aDd
Ruled Sketching Pad, with detail of the Picquet on back,
Pocket, Pencil and Rule with Scales 6ins. and 3ins. to a mile.
Designed by Major W. 8. Carey 3 6

Refills Sketching Pad for same ... ... ... each 6

Sketching Book, Field, ruled in squares 6

Sketching Board Improved for Field Surveying or
Cavalry use. Complete with Compass and Clinometer,
Leather Strap for wrist, etc. M ... $o

With leather strap and satchel, 2/6 extra.

The Whirter Retractor. An instrument which simplifies
military sketching ; specially useful in panorama work and
detail sketching. Complete with Booklet of Instruction,
Sketch Block and Pencil, in strong khaki cloth covers ... 2 6

This instrument will simplify military sketching to those that have not had
the training in drawing and perspective, and is useful for panorama work, detail
sketching, range cards and general military drawing. When held up to the eye
it at once gives the angles and relative positions of objects on a landscape. It is
simple and can be used without elaborate instruction. For platoon commanders,
scouts and machine gun sections it will be found invaluable. It is small in size
(for the pocket)

.

Sketching Case, Field. Size 11-in. by 11-in. Made in Btrong
Waterproof Leather, with pocket for Drawing Paper,
Penoilh, Protractor, Ac... ... ... ... ... ... 2 6
Do. do. Size 11 in. by 13 in. do. do. 3 6

All Orders must be accompanied by a Remittance.
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Military Topography, Etc.— continued.

264 Sketching Made Easy (Military), and Military Maps
Explained. By Colonel H. D. Hutchinson, Indian Army
(now Maj.-Gen. H. D. Hutchinson, C.S.I., Dir. of Staff

Duties), arranged for Officers preparing for examinations.

6th Edition. Revised by Capt. R.F.PEABsoN,"TheBuffs"

*25 Sketching, Marquoise Scales, Sandhurst Military Pat-
tern. Boxwood, in mahogany case complete

426 Sketching Paper :—

(a) Strong Plain ... ... per sheet, 3d.
;
per doz.

(b) ,, Ruled ... ... per sheet, 4d.
; per doz.

(c) „ Ruled Sectional ... per sheet, 7d.
;
per doz.

(d) ,, Ruled Refills for Cavalry Sketching Case
per sheet, 3d.

; per doz.

427 Sketching Materials as follows :—

(a) Best Drawing Pencils, in all grades ... per doz.

(b) „ n Pins... ... ... o.. per doz.

(c) „ Mapping Pens with holder ... per doz.

(d) „ Pointed India Rubber each

(t) „ Metal (Steel) Dividers ... ... each

(/) Liquid Indian Ink ... ... ... ... per bot.

(g) „ Carmine ... ... ... ... per bot.

(h) „ Indelible Brown Ink ... ... per bot.

(0 Compasses (Magnetio) ... ... ... each
{1c) ,, „ Nickel with cap

for pocket ... ... ... ... ... each

(0 Tracing Paper .. ... ... ... per sheet

(m) The new Washout Paints, with Brushes
and Sponge, 2 Pans of Colours...

Do. Do. 4 „ „

Coloured Pencils for Sketching. (See No. 220, page 17)

591 Sketching and Reconnaissance, Military. By Lieut.-

Col. A. F. Mockler-Ferryman

663 Topography, Examinations in Military. Specially

arranged for the Use of Officers studying for Promotion,
Staff College, Militia Competitive Examinations. By
Major E. C. Heath, 3rd Batt. The Sherwood Foresters...

596 Topography at a Glance, Military. With 22 Dia-

grams. By Captain C. S. H. Waymouth (Dorsetshire

Regiment), Instructor in Military Topography, R.M.C.

598 Topography, Military, Questions and Answers. By
Captain C. F. Fuller ~

For Full List of Official Military Books see pages 48 59.
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FORTIFICATION and ENGINEERING.

Field Fortification, Notes on the Text-books. Specially

arranged for Officers preparing for Promotion Examina-
tions. Fully illustrated. By Col. H. D. Hutchinson, Indian

Army (now Major-Gen. H. D. Hutchinson, O.8.I., late

Director of Staff Duties). 6th EDITION. By Col. A.
C. MacDonnell, late Royal Engineers 4

Fortification : its Past Achievements, Recent
Development, and Future Progress. Bv Sir Geo.
Sydenham Clarke, G.C.M.G 18

Fortification as Applied to Schemes. By Major L.
J. Shadwell 10 6

Fortification, isotes on. With a Synoptical Chart. By
Major B. R. Ward « ... 5

Land Defence, The Principles of, and their
Application to the Conditions of To-day. By
Captain H. F. Thuillier, R.E 12 6

Positions and Localities, Defence and Attack of.
By Col. H. Schaw. Fifth Edition 3 6

Stress Diagrams in Open or Lattice Girder Work, in Steel
or Iron, Suspension Bridges, and Rigid Arches. By W.
H. Bidder 5

ADMINISTRATION, ORGANIZATION,
REGIMENTAL DUTIES, etc.

Administration as practised in the British Army, The
Elements of Military. By Major J. W. Buxton ... 7 6

Organization, Administration and Equipment Made
Easy.

With appendix of Examination Papers fully answered
with references to the Official Books. By Lieut.-Col. S. T.
Banning, late Royal Munster Fusiliers ;p.8.c, LL.B. (Lond.)
B.A., LL.D. (R.U.I.) ; of the Middle Temple, Barrister-at-
Law ; late Instructor in Military Administration, R.M.C.
14th Edition 4 6

*oo>ks in this List may be regarded as Standard Works.
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Administration, Organization, Regimental Duties, etc

[continued).

007 Home Defence, The Principles of. A Study by
"Prompt-us." «

608 Home Defence. By Captain G. F. Ellison

695 Guide to Promotion for Officers in Subject (a) (i)

(Regimental Duties). By Major R. F. Legge, the
Leinster Regiment. Author of " Mainly about Shooting."
" Military Sketching and Map Reading for Non-Corns, and
Men" etc.; etc. 5th Edition ...

11 This book will be found to contain a great body of useful information put
clear and comprehensible form for the guidance of officers preparing for Sut
(a)(i). The whole of the requirements are covered, and officers who carefully
the book will be carried a long distance on the road to success."

—

Army and I

Gaxette.

920 Guide to Official Letter Writing, Orders, Etc. Third
Edition, iievised and Enlarged

"The Author of this book has supplied a long-felt want, and this useful "\

should find its way into the army generally, and be gladly welcomed by y<

officers aspiring to adjutancirs and other staff appointments, where preci
method, and the art of clearly marshalling forth facts, form so important a pa
their staff duties. The merits of this book will specially appeal to all Branch
the Army."

—

Military Mail.

MILITARY LAW

183 Military Law Made Easy with Appendices of the
Examination Papers fully answered, with references to

the official books. By Lieut.-Col. 8. T. Banning, late

Royal Minister Fusiliers, p.s.c, LL.B. (Lond.), B.A., LL.D.
(R.U.I.), of the Middle Temple, Barrister-at-Law, late

Instructor in Military Law, R.M.C. 8th EDITION

886 The Summary Power of the Commanding Officer.
Contained in Army Act, section 46, regulated by R.P. 3,

4, 6, 7, and by K.K. 487 and 493 to 513, and explained in

Manual Military Law, chapter IV., paras. 31 to 38.

Arranged in useful tabulated form. Easy for reference.
Net

893 The Power of the Company Commander, with Specimen
of Conduct Sheet A. F. B 121, and full instructions
for filling in of same

For Full List of Official Military Books see pages 48-59
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MUSKETRY and SHOOTING. «. d.

(For full list of "Official" Military Books set page 48 ).

Aids to (rood Shooting, for Barrack Room Walls. Per doz. 1

Aiming Card (" The Giant") for Musketry Lectures, with
Bullseye, Figure Crossing Figure and Classification

Targets. Invented by a Musketry Instructor. Per post 7d. 6

Aiming Card (Christie's Patent), with latest improvements.
An aid to using the sights of the Rifle. Invented by
Sergeant - Instructor P. Christie, East Surrey Regt. ... 3

l Diagram of Charger Loading Lee-Enfield Rifle. Per doz. 2

* Diagram of Short Rifle Magazine, Lee-Enfield,
Mark III. Vide Musketry Regulations, 1909 ... per doz. 2

) Diagram *303 in. Vickers Machine Gun, showing com-
ponent parts per doz. 3

How to Clean the Service Rifle. In accordance
with the latest Musketry Regulations. Printed on strong
Cartridge Paper for the pocket. Price 8s. per 100, per doz. 1 6

How to Instruct in Aiming and Firing. Giving Expla-
nations and Reasons as taught at the School of Musketry,
Hythe. By 2nd Lieut! J. Bostock, K.O. Yorks.
L.I. (Hythe Staff). Fully Illustrated 6

Hints on the Use of the Rifle for Beginners. By W.
Howiand, late Sergt.-Major, School of Musketry.
Edited and illustrated by Thomas Chesterton. Author of
"Manual of Drill and Physical Exercises," etc., etc.

Fully illustrated 6

Hythe Musketry Course made Easy. Containing In-

structions in Care of Arms, Instruction in Firing,

Instruction in Aiming, Judging Distance and Observation
of Fire, with Questions and Answers and useful hints
on the various subjects. Fully Illustrated 1

Instructions in Care and Cleaning of the Service
Rifle. Printed for Barrack-room wall. Per doz. 1

Key Range Block (for Attack). (See page 5.)

Gale and Polden's Landscape Targets. Officially de-
signed and published under the authority of the Army
Council (vide W.O. Letter 104/Genl. No./3449 F.W.I.C,
6-11-12), in natural colours, in sets of 3 sheets for each
country, size 60 x 40 inches each sheet.

No. 14.

—

N.W. Frontier of India ) Price 2s. 6d. per sheet,

No. 15.— South Africa > or 7s. 6d. per set of 3,

No. 16.-—Egypt ' for each country.
Outline Sheets of each of above, price 4s. per doz.
Illustrated Booklet with Coloured Miniatures of the
above Targets, Price 3d.

jutants and Commanding Officers are referred to page 38.
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Musketry and Shooting—continued.
906 Instruction and Training for Miniature Rifle Range

Practices. By Capt. W, J. Broad, Brigade Musketry
Instructor, 66th Infantry Brigade. Fully Illustrated ...

755 Landscape Targets. (Hill-Siffken). Sanctioned by
the Army Council. A series of Landscapes in panels,
each measuring 60 x 40 inches, in natural colours.

No. 1—A typical English Landscape each 2

No. 2—-A continuation of above country, more open, each 2

No. 3—Wild open moorland, with streams, etc. ... each
Nos. 4 and 5 are actual views north of London.

Single Targets ... ... each

Indian Landscape Targets. A series of Indian Scenery.
No. 6—Represents flat Valley with village in middle, each
No. 7—Shows view on frontier taken from a reconnais-
sance sketch each

No. 8—View looking down a valley. This is taken from
another military reconnaissance sketch each

Continental Landscape Targets. These panels have
been made to the new regulation size, 60 x 24 inches.
A set of 5, Nos. 9 to 13 ... each

Additional copies in same parcel at 1/6 each.

Faint outlines of each of the above, to fix on screens above the Landscapes, for fii

practice with elevated sights, thus avoiding the destruction of the Targets, 4/- per
An illustrated pamphlet of 32 pages, containing directions for use and information
ful to Instructors, is given with each set of Targets, or may be obtained separately,!

Sixpence.

167 Maxim Gun, Handbook of, its Mechanism and Drill.
With Questions and Answers and fully illustrated with
plates of all the component parts ... ... ...

898 Guide for the '303-in. Vickers Machine Gun (Magazine
Rifle Chamber), mounted on Tripod Mounting. Mark IY.
Its Mechanism and Drill with Questions and Answers.
Illustrated with plates

701 Miniature Rifle Clubs' Scoring Book. Compiled by the
National Rifle Association, Bisley ... Per doz.

701a Refills for same ... Per 100

349 Musketry for Civilian Rifle Clubs :—
Target Practice Scoring Sheets, per 100 8s., per 1,000 S

Waterproof Oases to hold satno, for use on Kanprea, each

854 Musketry. Life-Size Figure of " Lying,'' representing a
man in khaki uniform, shewing correct position when
firing, in accordance with latest Musketry Regulations,
Part I, Plate XXIII. Size 35 inches by 22i inches. A
most useful Diagram for the Instruction of Recruits in

Firing and Judging Distance Practice. Price per dozen,
6s. 6d. Single Copies each

See the complete INDEX at end of this List.
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Musketry and Shooting—continued. «. d.

Musketry Lectures for Non-Commissioned Officers of
the Territorial Force. By Lieut. Harold C. Lings,

8th Bn. Manchester Regt. See No. 857, Page 27

26 Notes on Visual Training and Judging Distance in

Relation to Musketry. Compiled by 2nd Lieut. J,

Bostock, K.O. York?. L.I. (Hythe Staff). Fully illus-

trated with Plates. Revised and Enlarged 6

40 Range Taker's Card, vide Infantry Training, Plate VIII.

Per doz. 9d. ;
per 100 5

66 Ready Reckoner for Percentages of Error in Judging
Distance. Untearable card for the pocket ... ... 2

Rifle and Sword Exercises Illustrated. See No. 813, page 6.

97 Rifle Exercises made Easy (Applicable to all Arms)
Containing :—Rifle and Sword Exercises, Care of Arms,
Instruction in Aiming, Instruction in Firing and Judging
Distance, with Practical Questions and Answers.
In accordance with latest Regulations. Fully Illustrated 6

SCORING BOOKS FOR MUSKETRY COURSES.
(SPECIAL REDUCED PRICE8 FOR QUANTITIES).

92b UNIVERSAL COURSE for Reserve Units, New
Armies and Territorial Force, vide W.O. Letter 104
(Gen. No. 3632) 8/3/15 per doz. 2

92 SCORING BOOK for the NEW ARMY. -First Course
(Recruits.)—Table A (Ter. itorlal Force) Parts I and II,

Table B (Territorial Force) Part IT, Field Practices
per doz. 2

92a Second Course (Trained Soldiers).—Table B (Regular
Forces) Part III, Table B (Territorial Force) Part II,

Practices 8 and 9. Field Practices ... per doz. 2

78c Territorial Force and for Officers' Training Corps Recruit's

Course, Table A, per doz « 2

78e Officers' Training Corps (Junior Division) Miniature
Course 2

79c Territorial Force Annual Course, Table B, per doz. ... 2

79f Special Course for Trained Soldiers of Territorial Force,
per doz. 2

19 Soldier's Scoring Book for General Voluntary Praotice
full range, miniature range and sub-target ... Per doz. 2

All Orders must be accompanied by a Remittance.
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Musketry and Shooting—continued, *.

397 Shooting, Mainly About. A series of .Lecture? to Jagttlm,

Territorial Force, and Members of Civilian Rifle Clubs. Hy

Major R, F. Luaenc, Leinster Regiment ...

408 Soldiers' Wind Chart for Rifle Shooting, with Notes on

Wind Allowance, Aids to good Shooting, ©to., on nmear-

able card for pocket

246 Shooting Score Register, for three distance* for Shooting

Matches, in Black Waterproof ...
°

241 Shooting Scoring Book, Gale & Polden's New Improved

Rifle Shots Register, with latest Targets. Compiled

for Match Shooting •••

247 Bights for Wind-Gauging. Supplied with Red, White, Bine,

or Green Sight Lines per 100

786 Register of Tests of Elementary Training and Judging

Distance, foruaeof Regular nnits, and the Territorial Army,

with notes and instructions. This handy Register forms a

permanent record of the performances of every man in

each test (vide Musketry Regulations, Section 64, part I.).

For 100 men *

For 25 men... °

858 Requisition for Ammunition for Ball, Pistol, Minia-

ture and Blank, in books of 100 Forms ... ... ^

844 Trained Soldiers' Record of Tests of Elementary
Musketry Training with Notes on Musketry and

Judging Distance ( Tor each man to keep bis own Record)

In Book Form .
... per doz. I

(Special price for quantities).

797 Soldiers' Record of Tests of Elementary Training and

Judging Distance. A Handy Card, on which each man

can keep his own record (on nntearable card for pooket)

,

for Regulars and Territorial Force ... 2d. each, or per doz. 1

798 Ditto, ditto, for Special Reserve Recruits, 2d. each, or

per doz

799 Standard Tests, Method of Conducting. Sheet for

Barrack Rooms ... .. ... P«r doa
-

Z

SIGNALLING.
251 Army Telegraphs and Signals Message Forms. Army

Form C2121 (i) ._ ... ... In Books l

25U Ditto Ditto in Pads of 50, for Refill Cases

706 Guide to Army Signalling. Including the Prismatic Com-

pass, Map Reading and Setting, with Questions and

Answers. 3rd Edition Revised to date. By Ronald L. Q.

Hknriques, The Queen's Regt -. lj

See Contents Page, it will help you in selecting a Book.
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Signalling—continued. *. d.

254 Morse ABC learnt in half-an-hour, and abbreviated

instructions for Flag Signallers. By Major A. R. Willis 1

758 Morse Alphabet, An easy method of learning. This

method is the simplest and best way of mastering

Signalling. Printed on untearabla linen for the Pocket, with

Diagram and full instructions ... Per doz. 1/6 ;
per 100 10

249 Notes on Army Signalling. A handbook of reference for

Signallers. By a Signalling Instructor, in accordance

with Signalling Training Manual ... ... ... ..« 3

250 Semaphore Alphabet and Numeral Signs : Sheet l.

Size 20in.by80in., showing sender's Positions "Front" View 3

250a Ditto, ditto, ditto, Sheet II., showing sender's Positions

"Rear" View 3

250b On Linen, in case for Pocket ... .~ ... ... ... 1

250c On Board and Varnished ... 2

250d In Miniature, on linen, for pocket. Per doz. 1/6 ;
per 100 10

iVd Semaphore Simplified, or ' How to learn it in a
Few Hours, by means of a pack of 29 Cards printed

with Illustrations of Men, Flags, etc-, showing sender's

Positions " Front " and " Roar " View, with full instruc-

tions ... ... ... ... ... ... Per set 6

590 Signaller's Pocket Book of Practical Hinto and Notes
on Army Signalling (the "Eight" and "Wrong"
ways of Signalling). By G. W. Browne, 20th
Hussars ... ... ... ... ... ... 6

891 Signalling Test Groups, on Card with 12 Groups. Per do-z. 1 6

253 Signalling Scribbling Book. Army Book 119c ... 1 6

803 Messages for Classification Tests in Army Signalling
Compiled and arranged by a Signalling Instructor. 40
Morse Whole Messages, 40 Morse Half Messages, 20
Semaphore Messages. Bound in one Block, perforated
to tear out. • 2

847 Semaphore Messages for Classification Tests (Moving
Station) in Army Signalling for Territorial Force.
Compiled and arranged by a Signalling Instructor.
Bound in Blocks of 50 Messages (all different). Perfor-
ated to tear out ... .^ 1 6

791 The Handy Refill Case. Specially adapted for use with
Signalling Message Forms C 2121 (1) Signalling Scribbling
Form C 119 (c), Memo. Forms 348. Sk atoning paper.
Plain Paper for Lecture Notes, etc., etc. This handy pad
is made in Waterproof Canvas, with pockets fitted with
pencil and eraser, and carbon paper, a most useful article

for every signaller. Cheap, strong, and Waterproof ... 1 6

How to Signal by many different Methods. See page
47, No. 876.

See page 34, Nos. 704-5 for 'further useful books on Army Signalling.
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MEDICAL. •.

619 Disease in Armies in the Field, Prevention or.

By Lieut.-Col. R. Caldwell, R.A.M.C., F.R.C.S. Eng.,

D.P.H 5

620 Hygiene, Military. By Lieut.-Colonel R. Caldwell,

R.A.M.C, F.R.C.S. Eng., D.P.H., 2nd Edition ... 12

416 Medical Officers on Field Service, A Guide to. More
especially Civilian Medical Officers and Junior Officers of

the R.A.M.C. By Major J. S. Edye, R.A.M.C 1

172 Medical Services in War, Notes on. By Brigade-Surgeon
Lieut.-Col. W. H McNamaba, A.M.S. 1

720 Military Hygiene : A Manual of Sanitation for
Soldiers. By Lieut.-Col. R. H. Firth, R.A.M.C, Officer

in charge School of Army Sanitation, Aldershot 3

622 Sanitation and Health. By Lieut.-Gen. Sir R. C. Hart,
V.C., K.C.B., etc. 11th edition

727 Sanitation, Examinations in Military. Specially
arranged for the use of Officers studying for Promotion,
Subject " J ," Subaltern to Captain, and other Military
Exams. By Major E. C. Heath, 3rd Sherwood Foresters 1

381 Compounding and Dispensing Made Easy (An Aid for the
Promotion Examinations in the subject). For Non-Coms.
and Men of the Royal Army Medical Corps. By Habold
Scott, M.B. (London), M.R.C.S. (Eng.),L.R.C.P. (London),
Lieutenant, Royal Army Medical Corps ... ... ... 7

437 Guide to Promotion for Non-Com. Officers (Corporal to
Staff-Sergt.) and Men of the Royal Army Medical
Corps, with Appendix on Hints to young N.CO.'s on Cler-

ical and other duties in a Military Hospital. Compiled by
Capt. S. T. Beggs, M.B., M.D., R.A.M.C. (Reserve of

Officers). 5th Edition. Revised to date, with Index ... 3

901 Notes on First Aid for N.C.O's. and Men. By an Officer

of the 14th (Service) Batt." Manchester Regt. With
Diagrams

" The very thing for every Man in Khaki.''

670 War with Disease. Being Lectures delivered before
Officers, N.C.O's., and Men of various Regiments, &c. By
F. F. MacCabe, M.B., Univ. Dub., Medical Officer, of
Ireland Imp. Yeo., late Civil Surgeon, H.M. Field Force 1

881 Things to be Remembered by every Officer on Field
Service. Printed on Linen for the Pocket

Per 100, 8s.
;

per doz. 1

882 Things to be Remembered by every Soldier on Field
Service. Printed on Linen for the Pocket

Per 100, 8s.
;
per doz. 1

Books in this List may be regarded as Standard Works.
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SPECIAL RESERVE and TERRITORIAL FORCE.
841 Hints on Training Territorial Infantry. From Reeruit *. d.

to Trained Soldier. By Capt. J. F. C. Fuller, Oxford-
shire and Buckinghamshire Lt. Infv., late Adjutant 10th
Batt. (D.C.O.) Middlesex Regt.
Illustrated with various Diagrams 1 6

833 Field Sanitation for Territorial Officers.—By C. Averill,
V.D., M.D.. D.P.H., Lieut-Col., R.A.M.C. (T.F.), Sani-
tary Officer, Welsh Division (T.F.). Compiled from
the latest Official Manuals and Text Boofcs on Military
Hygiene ... 1

118 Field Training for Company Officers. A Brief Ontiine
Leoture on, by Col. Sir George J. Hat, K.C.B., C.M.G.,
late Commanding 3rd West Yorkshire Regiment 6

First Principles of Tactics and Organisation, with refer-
ence ito the " Field Service Regulations," for Regular,
Special Reserve, and the Territorial Force. See page 7,

No. 852.

301 Hints on Etiquette and Dress for Territorial Officers
By an Adjutant. .„ 6

"It ahould prove useful to every young offioer joining either the Regula*
or Territorial Foroe, particularly as its handy size will permit of its being carried
about in the waistcoat pocket. '

—

United Service Gazette.

B57 Musketry Lectures for Non Commissioned Officers of
the Territorial Force By Lieut. Harold C. Lings,
Instr. of Musketry, 8th Bn. Manchester Regt. With an
introduction by Maj.-Gen. W. Douglas, C.B., D.S.O.,
p.s.c, Comdg. E. Lanes. Div., Territorial Force ... 2

Mainly about Discipline, see page 33, No. 865.

Classification Tests, Semaphore Messages, for Army
Signalling. See page 25, No. 847.

*34 Tactical Essays for Certificate "A" Candidates,
Officers' Training Corps. By Captain T. Bedford
Franklin, Officer Commanding Fettes College Officers
Training Corps ... ... ... ... ... ... ... 3

164 Training of the Territorial Scout. By Capt. P. B. Foot.
Scout Officer, 10th Bn. The Duke of Cambridge's Own
(Middlesex Regt.) 1 6

oe Section Commander's Roll Book (Territorial Force) ... 6

70 Colour-Sergeant's Roll Book (Territorial Force), con-
taining 4 of the above Section Rolls bound in one book ... 1

12 Section Parade State. B 549. In cloth cover ... ... o 6
18 Ditto ditto ditto In sheets. Per doz. 1

See our Special Lecture Series, page 36.
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Special Reserve and Territorial Force—-continued. «. d.

815 Territorial Recruiting Leaflets. For distribution on
Recruiting, Marches, Ac, &c. Assorted Series of 12
different kinds ... ... Per 1,080 7 6

Address of Local Headquarters to which intending recruits should apply can be
added, price Is. 6d. per 1,000 extra. Prices on application for printing local matter
on back.

767 Tips for Territorials. By the Sergeant-Major 6

CONTENTS.—The Annual Camp ; Dress and Equipment ; Guard and Sentry Duty

;

Skirmishing and Scouting ; Outpost Duty ; Shooting, and the care of the
Rifle ; Etiquette and Behaviour ; Minor Matters ; Notes for Non-Coms.

Tips for the Front. See page 35, No. 902.

814 Why I should Join the Territorial Force of my County.
An Illustrated Booklet by "V.D." Specially compiled for Recruiting
Purposes. Fully illustrated from Photographs.

Price Is. per dozen Per 100 7

For Musketry Scoring Books, Tables A and B, see page 23,

Nos. 378, 378a, 378c and 379c.

Rifle & Sword Exercises, Illustrated. See No. 813, page 6.

VOLUNTEER TRAINING CORPS.
916 Guide to Squad Drill and Rifle Exercises, with Illus-

trations, Explanatory Notes, and Questions and Answers,
in accordance with Infantry Training. By an Adjutant 1 C

917 Drill Attendance Register and Parade State- Army
Form E 54 ) in cloth case, small size for 25 men

918 Ditto do. large size for 100 men 1

919 Clothing and Equipment Ledger, Rukd, Printed and
Bound, with Certificate for Members, Signature for
receipt of Equipment 4 (

MAPS.
Map Of Aldershot. 3-in. scale, specially surveyed and en-

graved, to meet Military i^quirernieiiite :
—

-

11 ALDERSHOT CAMP and District. Sheet I, On paper, 1/- ; linen 2
12 WOKING- and Surrounding Country. Sheet II. Paper, 1/- ; linen 2

13 Map of Bisley Camp and District. Scale : 3 inches to 1

mile. Prepared for Military requirements. Printed on
Paper 2
On Linen (Pocket HatidtercMel form) 3

702 Map Case, transparent. Bin. by 8in. (ifoleid in lin. squares)
in. strong Leather, complete with Shoulder Strap 7

702b (Ditto in Pigiefcin ditto (extra strong) 10

Covers for Map Cases each 2

Maps. All kinds can be supplied by us.

Agent* by appointmentfor the Sale of Ordnance Survey Map*.

Recruiting Posters are our Speciality. Write for Samples
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EDUCATIONAL (ARMY SCHOOLS).
THE COMPLETE GUIDE SERIES " an entirely New Series
compiled to meet the requirements for Certificates of Education.

37 Atlas, Military. Containing 36 full-page maps, 48 supple- $. d-

mentary maps, and Index Gazetteer 2

867 Military Map Reading, for candidates for First Class
Army School Certificates, with exercises, examination
papers, answers, maps, diagrams, etc. By Post, Is. 2d. 1

867a Maps for working out Exercises in Map Reading. Nos.
L, III., and IV Per doz. (assorted) 6

869 Arithmetic for Candidates for 1st Class Certificates of
Education. Containing recent Examination Papers
Post Free, Is. 2d 1

870 English History for Candidates for 1st Class Certifi-

cates of Education. Post Free, Is. 2d 1

871 Military Geography for Candidates for 1st Class
Certificates of Education. Post Free, is. 9d 1 6

872 Composition for Candidates for 1st and 2nd Class
Certificates of Education. Post Free, 7d 6

873 Time Table Forms.
No. 1—For Children's School, large ... Per doz. 3
No. 2—For Children's Classes Per doz. 1 3

No. 3—For Adults' School Per doz. 1 3

133 Guide to obtaining a Second Class Army School
Certificate Published at 2s., reduced to 1 6

897 Complete Guide to a Second Class Army School Certifi-
cate. By Post 7d 6

135 Guide to obtaining a Third Class Army School Certifi-

cate- Published at Is., reduced to 9

B04 Complete Guide to a Third Class Army School Certifi-

cate. By Post, 3£d 3

L37 Guide to Spelling, including Technical Terms and Words of
Daily Use in Army Matters 3

38 Guide to Copying Manuscripts for the Use of Candi-
dates for a First Class Certificate ofEducation, with
Key and Hints on Handwriting. Pakt 1. ... ... 2

*59 Ditto- Ditto. Ditto. Part II. A series of 24
original Exercises, including every posaible variety of
alteration and interpolation that a candidate would be
called upon to meet, together with Key ... ... 2

Guide to Official Letter Writing, Orders, etc. By an
Army Schoolmaster. See page 20, No. 920.

-40 Case to hold School Attendance Report. A. F. B 291 ... 2 6

70 Soldier's Table Card, The. Giving the Tables, etc.,

oeoessary for an Army School Certificate ... 1

See Contents Page, it will help you in selecting a Book.
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BOOKS ON HINDUSTANI, etc
S.

438 Hindustani, A Guarantee for Passing Lower and
Higher Standards in. By Shiekh Bargat Ali ... 8

647 English-Hindustani Pocket Vocabulary (Urdu in

Roman Character). By Major F. R. H. Chapman, In-
structor in Hindustani at R.M. College, Camberley ... 2

728 How to Learn Hindustani. A guide to the Lower and
Higher Standard Examinations, in six parts, by Major
F. R. H. Chapman, Instructor in Hindustani at R.M. C... 7

645 Hindustani Manual, containing a Compendious Gram-
mar, Exercises for Translation, Dialogues, and Vocabu-
lary in the Roman Character, by Duncan Forbes, LL.D. 3

646 Hindustani Grammar, with specimens of Writing in the
Persian and Nagari Characters, Reading Lessons and
Vocabulary. By Duncan Forbes, LL.D 10

673 Urdu Reader for Military Students. By Major
F. R. H. Chapman, Instructor in Hindustani, R.M.C. ... 7

823 Guide to Hindustani, containing colloquial sentences in

Persian and Roman Character, and in English ; also a

, series of Arzis in Urdu written character with their trans-

literation in Roman-Urdu, and English translations. By
Geo. S. Ranking, B.A., M.D., Lieut.-Col. I.M.S 9

824 Concise English-Hindustani Dictionary. Compiled ac-

cording to the most approved modern idiom in the Persian
and Roman characters. By G. S. A. Ranking, B.A., M.D. 10

825 Introductory Exercises in Urdu Prose Composition.
A collection of 50 exercises with Idiomatic Phrases and
Grammatical Notes, accompanied by a full Vocabulary
and Translation of each passage. By G. S. A. Ranking,
B.A., M.D., Lieut.-Col. I.M.S. ... 7

826 Specimen Papers (English and Vernacular). For the
Lower and Higher Standard Examinations in Hindustani,
together with a Resume of the Regulations. By G. S.

A. Ranking, B.A., M.D., Lieut.-Col. I.M.S 6

827 Pocket Book of Colloquial Hindustani. By G. S. A.
Ranking, B.A., M.D., Lieut.-Col. I.M.S 2

828 Annotated Glossary to the Bagh-o-Bahar. By Lieut.-

Col. Ranking, M.D., I.M.S. Containing a full Glossary
of the words, page by page, in the Hindustani
and Roman Characters, forming a complete Lexicon to

the Book. With full Grammatical and Explanatory
Notes. In two parts, each 6s net 12

We supply the World with Military Books.
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MISCELLANEOUS.
768 ABO of the Army. An illustrated guide to Military s. d.

knowledge for those who seek a general acquaintance

with elementary matters pertaining to the British Army.
Compiled by Capt. J. Atkinson, with Foreword by Field-

Marshal Sir H. Evelyn Wood, V.C., G.O.B., G.C.M.G. With
24 Illustrations 1

149 A B C of the Union Jack. By Cecil H. Crofts, M.A.
Fully Illustrated. In Stiff Covers. Printed in Colours.

Explains clearly, with text and numerous Coloured Plates,

the history and making of the Union Jack... ... ... 6

T47 A B of the Royal Navy. A handbook of Naval know-
ledge for the guidance of those who seek a general
acquaintance with all matters pertaining to the Fleet.

Compiled by Herbert Russell, with foreword by
Admiral W. H. Henderson. With over 30 Illustrations 1

)03 Active Service Pocket Dictionary and Letter Wallet.
Giving useful words and phrases in English. French,
German, and Russian, with pronunciation 1

5
M Aldershot NeWS," published every Friday.

Subscription Rates (Post Paid).

United Kingdom—Per year, 6/6. Six months, 3/3. Three months, 1/8.

India and Colonies—Per year, 8/8. Six months, 4/4u Three months, 2/2.

Aldershot, Maps of. See page 28.

336 Army Service Corps Duties in Peace and War.
Compiled and arranged by Lieut.-Col. E. W. D.Ward, C.B. 6

r53 Captain Tatham of Tatham Island. By Edgar Wallaci,
Author of *' Four Just Men "

1

50 Crests Of British Army, Official. In Packets containing 48
Designees. All beautifully executed in various coloured
relief. Nos. 1 to 25 Packets now ready, otihere in prepara-
tion, each 6

J96 Crests of the Royal Navy in daily use, in one sheet,
size 34in. by */4in. Lithographed in gold and colours.
108 Designs in Handsome Cover 1

54 Crests and Badges, British Army, in daily use. Issued in one
sheet, 35in. by 23in. Lithographed in gold1 and colours, 108
designs. Bound in handsome coveTs 1

>7i Crests and Badges of the Yeomanry in Daily Use.
Issued in one Sheet, 30in. by 20in. Lithographed in Gold
and Colours. 56 designs. Bound in handsome Covers ... 1

96 Discipline : Its Reason and Battle Value. By Capt.
Stbwabt-(Mijrrat, The Gordon Highlanders ... ... 2

See the complete INDEX at the end of this List.
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MliSOGlianSOMS

—

continued. s. d,

712 Dogs and How to Keep Them. Edited by " Cynophiie/'
oi the Kennel Gazette. Contents : —Selection of Breed.
General Management, Treatment of Brood and Bitch,
Further Hints, Common .Diseases. A Glossary of Technical
Terms ... 4

382 Encampments made Easy. In accordance with Combined
Training and Manual of Military Engineering, together
with details of Pitching and Striking Tents and Marquees.
Fully Illustrated with 16 plates 1

880 English
:
French Dictionary, The Boldier's, with pro-

nunciation, giving Military and General Words and
Phrases, Tables of Coinage, Weights, Measures, &c.
Revised Edition Per 100, 7/6 ; each

880a English-German Dictionary, The Soldier's, with pro-
nunciation, giving Military and General Words and
Phrases, Tables of Coinage, Weights, Measures, &c.
Revised Edition Per 100, 7/6 ; each

430 Flags of the British Empire, and National Flags,
'Beautifully Printed in correct Colours, including Inter-
national Cod© Signal Plage; Admirals' Flags of different
Nations; British Semaphore—Signs and Significations
Special Coast Flags; Signals of Distress; Flags of the
Royal Yacht Clubs and where stationed; International
Code of Signals for Communication between Fishery
Cruisers, and Fishing Vessels in the North Sea; Colonial
Flags and Badges; Morse Code and Signals for Pilots. 1

393 Freemasonry, A Concise History of, By Robert Freke
Gottld, P.S.G.D., of England, Author of "The History of
Freemasonry/' "The Four Old Lodges/' "The Atholl
Lodges/' " Military Lodges," etc., etc 10 6

721 French in Three Months. Damiens' System. 12th Edition

Enlarged and Revised

639 Fbench-^English Military Vocabulary. For the use of
Officers and Candidates for Army Examinations. Compiled
by Captain H. T. Russell, R.F.A 2 «

127 Fire Engine Drill and Instructions for the Mounting and
Working of ; including Ladder Drill- By Sergt.-Major W.
Diblmage, South Lancashire Regiment

805 Hints to Soldiers Proceeding to India. A common -eense

Health (Lecture. By W. F. Rapes, late Colour-Sergeant
Royal Scots, late of the 1st Chinese and 1st West African
Regiments and ex-ilnspeotor Uganda Armed Constabulary. 3

All Orders must be accompanied by a remittance.
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Miscellaneous— continued, s. d

145 Hints to Young Officers. By an Adjutant 1
" From first to last there is really common-sense in these hints,

it being written in a pleasant chatty style which should recommend
it to those for whose benefit it has been produced."

—

Army and
Navy Gazette.

883 Hints to Recruits on Discipline, Obedience, Temperance,
Associates, Improper Language, Uniform, Gambling,
Equipment, Marching Hints, Smoking on the March,
Leave, Conduct out of Barracks, Saluting. Folding
Leaflet printed on strong paper for the Pocket.

Per 100, 7s. 6d.
;
per doz. 1

868 History of the Royal Irish Rifles. By Lieut-Colonel
G. B. Laurie, Koyal Irish Rifles. In one Quarto Volume
of 5G4 pages, with 15 mapy, 10 coloured plates, 13 plates
in monochrome, and other illustrations ; and with a Roll
of Officers dating from the rai&ing of the Regiment to 1913.
Price : Library Binding, in half morocco, gilt top, lettered
gold, etc 30

Ordinary Edition, in full cloth, lettered gold 21

717 Lessons from 100 Notes made in Peace and War. With
Appendices of Notes on Orders, Communications. Notes
for Gallopers, Notes on the Writing of Reports, etc.) in the
Field. Outline of an Appreciation of a Situation and
Thoughts and Notes on the Method of Writing Memoirs
and Reports. By Lieut. -General E. A. H. Alderson CB.,
Commanding Canadian Expeditionary Force. 2nd Edition 2

865 Mainly about Discipline. By Major R. P. Legge, Prince
of Wales's Leinster Regt. (Brigade-Major 1st London In-
fantry Brigade). With an introduction by Major-Gen.
Sir Francis Lloyd, K.CB , C.VO, D.S.O., Commanding
London District 6

52 Medals and Bibbons, British Army, printed in colours
Siize 30in. by 20in. In handsomely designed cover 1

399 "Memory." A simple System of Memory Training by
"Datas," the man with the ina-rvelknui memory, of the
" Palace Theatre, London/' Illtistrafced 1

184 " Military Mail." The Organ of the Regular and
Territorial Forces and the National Reserve. Every
Friday. One Penny. The up-to-date Military Paper.

SUBSCRIPTION RATES (POST PAID) :

United Kingdom—Per year, 6/6 ; Six months, 3/3 : Three months, 1/8
India and Colonies -Per year, 8/8 ; Six months, 4/4 • Three months 2/2.

flead " Military Mail/' the Army Paper, every Friday, Id.
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t&WMMmom- -continued. i.

185 Military Lodges : The Apron and the Sword, or Free-
masonry under Arms 5

752 National Rifle Association Official Jubilee Souvenir,
Wimbledon—Bisley, 1859—1909. Full and interesting

History of 50 Meetings of the N.R.A. Profusely illustrated 1

832 National Reserve, Hints on Organizing a Battalion.
By A. T. Chapman, Captain, 1st Bn. Surrey
(Croydon) National Reserve. Cloth Bound 1

855 National Reserve Section Commander's Roll Book,
with Instructions and Hints on Training. Bv Captain
A. T. Chapman, 1st Bn. Surrey (Croydon) N.R. ... 1

837 Nelson, His Life as told by Himself. By Clara E. E.
Gye. Illustrated with Coloured Plates. Cloth Bound 1

838 Ditto Ditto in Paper Covers

200 Note Paper and Envelopes, with Regimental Crest stamped
in Relief, 5 Quires Note and 100 Square Envelopes ... 4

362 Notes on Kit for West Africa. Compiled by Capt. H A.
Thorne, West African Regiment

407 Notes on the Formation of Army Ordnance Depots in
the Field, by Major A. S. Palmer, A. O. Dept 2

Notes on First Aid for N.C.O's. and Men, see page 26,

No. 901.

764 Optics Of the Telescope. A short Elementary Lecture by
Major W. Ellershaw, R.A , Chief Instructor in Army
Signalling, Aldershot. Fully illustrated with plates and
diagrams... ... ... ... ... ... ... ... 2

273 Pen, The " Wellington " Stylograph. Warranted a Perfect
Writing Instrument. In Polished Vulcanite. With large

Reservoir for Ink. Ready for instaut use, without adjust-

ment. Boxed with Filler and Cleaner complete ... ... 4

760 Pen, The " Imperial Service*' Fountain, with tempered
gold iridium pointed Nib, chased vulcanite strong holder,
size open 6£in., closed 5in. Can be supplied with Broad,
Medium or Fine Nib. Complete in box with filler ... 5

(When ordering state Nib required).

229 Records and Badges of every Regiment and Corps in the
British Army. With Coloured Plates of Colours and
Uniforms, and 230 Illustrations of the Badges and other
Distinctions in the Text. By Henry Manners
Chichester, late 85th Regt., and George Burges-
Short, late Major 3rd Manchester Re^t 10

Contractors to H.M. Stationery Office.
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Miscellaneous—continued. s. d-

532 Regimental Marches. Royal Engineers, Royal Marines,
and Royal Warwickshire Regt. Price each ... .„ o 6
(Published at is. 6d.)

)21 Regimental Ribbons and Buttons of the British Army.
Issued in one sheet, 33in. by 21in. Lithographed in

Colours, correct reproduction of silk ribbons and regi-

mental crested buttons. 116 designs. Bound in hand-
some covers ... ... 1

234 Rhymes from the Ranks. By (the late) Qr.-Mr.-Sergt. H.
Morky (late 2nd Batt. The Koyal Irish Rifles) ... 1

)22 Soldiers' Night Guide for Northern France, Belgium,
and the British Isles. By "Pathfinder." Per Post 3jd. 3

J06 Stripes and Types of the Royal Navy. A little Handbook
of Sketches by Naval Officers, showing the Dress and
Duties of all Ranks from Admiral to Boy Signaller.

With 27 Coloured Plates 1

502 Tips for the Front : What to DO and What to AVOID
on Active Service By "Rousillon '

6
Contents.—Introduction—Hints on Health—Sanitation in Camp or Billets

—

Personal Hygiene—Hints on Cover—Hints for Trench Warfare-
Ruses in the Field—Hints on Artillery Fire—A few Final
Words of Advice.

296 Trigonometry in a Nutshell. For general use by Sin. and
Cos. only. By W. H. Bidder, Author of " Stress Diagrams
in Open or Lattice Girder Work, in Steel or Iron,

Suspension Bridges and Rigid Arches" ... ... ... 6

|297 TRUMPET and BUGLE SOUNDS FOR THE ARMY
WITH WORDS. (Including Field Calls for Cavalry)
also BUGLE MARCHES. Compiled and arranged
by a Bandmaster .. . ., 1

851 Unnatural History, The Book of, of Birds, Beasts,
Fishes, etc., for Young and Old. Their Habits. Their
Histories. Their Raison D'Etre. Compiled and illus-

trated by Iggs. A neat bound Quarto Volume 2 6

299 Vocabulary of Technical Military Terms. Kngiish-German,
German-English. For the use of Military Students. By
Professor J. A. Liebmann, F.R.S.L., F.R.G.S., etc., etc.,

with a preface by Gen. Sir William Gordon-Cameron, K.C.B. 5
208 Writing Companion, "The on Guard," made in leather,

fitted with pocket to hold Army Forms and Foolscap, Pen-
holder, Pens and Pencils 2 6

885 Writing Case. The "Wellington " Active Service. A neces-
sity for ev^ry Kit. Contains 100 sheets fine quality white
foreign notepaper, ruled, 50 strong foreign opaque
envelopes, blotting, postcards, indelible pencil. Strong
stiff khaki cloth case, elastic band. Small, serviceable
complete. Size over all, 8 in**, by 5 ins. (when closed).

Per Post, 3s. 3d. 3
Refill for same 1/6

Pictorial and Historical Regimental Postcards. Uniform*
beautifully printed in colours. See pages 64 an*i 66.
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GaSe & Folder's Lecture Series
Compiled by COLONEL H. O'DoNNELL, p.S.C.

West Yorkshire Regiment.
Author of "Catechism on Field Training."

Series 1 to 12. Price SIXPENCE Each Net
No.
1. (a) Hints on Preparing Short Company Lectures.

Preparation to be written—Arrangement—Language— Duration— Delivering i

Lecture—To Arouse Interest and Keep Attention—Illustrate—Pauses—Resume.

(b) Address to Young Officers on Joining.
J

The King's Commission—Duty—The Necessity for Training and Study— I

Discipline and Obedience—The Welfare of the Men—Duty to the Regiment— I

Social Duties—Duty to Yourself. /

2. (a) The Training of the Soldier.—A Lecture to^
Recruits*
Object—The Soldierly Spirit—Courage, Cheerfulness, Honour, Smart and
Respectful, Obedience—A Fighting Soldier and what it implies—Why should we
Fight?—The Colours—Bodily Training—Games—Drill—Manoeuvre.

(b) intercommunication and Passing of Orders and
Messages.
Verbal Messages—Delivering a Messajge—Receiving a Message—Maintaining ,

Communication—Report Non-compliance with Orders—Negative Information.

3. The Use of Ground and Advancing Under Fire-1
Ground giving Cover — Movement — Contrast to Surroundings — Protective

j

Mimicry—Avoid a Skyline—Movement across Country—Requirements of Cover
—Bullet-proof Cover—Places to Avoid—Crowding under Cover—Watch your
Enemy—Fire round Cover—Cover from Aircraft—Relationship between Fire

and Movement— Practical. '

4. (a) Fire and Formations! \

Formations—Handiness of little Columns—Loss of Direction—Extended Order
—Formations to Meet Cavalry Attack—Artillery Machine Guns as a Target

—

Fire Directed on Aircraft—Practical.

(.6) Quarters and Sanitation on the March.
Quarters—Form of Quarters—Position of Various Arms—Precautions against

Inhabitants — Military Precautions — Bivouacs — Shelters — Sanitation on the

March—Care of Feet—Blisters and Chafes—Cleanliness of Feet—Smoking

—

Water Discipline—Halts—Arrival in Camp.

5» (a) Deportment.
The Pride of the Soldier—Cleanliness—Saluting--The Regiment.

(b) Protection from Surprise.
Protection on the March—Advanced Guards—Duties of Advanced Guards—The

J

I

Vanguard—The Mainguard—Communication—Flank Patrols—Flank Guards— I

Advanced Guards to a Force Retiring—Rear Guards—Rear G"<" ds to a Force I

Retiring. J

6. The Attack from the Comply Officer's Pointy
of View.
C?uick Decision and Action necessary— Initial Deployment—Protection-
Position of Officers ejection—Observation—Communication—Ground and
Formations—P«f» fire Effect—Range Takers—Building up of Firing Lines

—

Reorganizing—Ammunition—Entrenching in the Attack—Meeting Counter Attack
or Cavalry.

!

For List of Books to be kept by Officers (videK.R.) see pages iv. & v.
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6d.

61

Protection when at Rest.
The need of Protection from Surprise—Outposts—General Principles—Position
of Outposts—How divided—Obstacles—Communication—The Piquet—Outpost . I?j1
Sentries—Posting Sentries -Distance from Piquet—Challenging—Things to be UU»
borne in mind when Posting Sentries—Maxims for a Sentry on Outpost Duty
—Retiring on a Piquet or Support— Patrolling—Standing Patrols.

(a) Ammunition Supply.
Care of Ammunition—Number of rounds carried—Regimental Ammunition
Reserve—Brigade Ammunition Reserve—Artillery Brigade Ammunition Reserve
—Divisional Ammunition Column—Ammunition Park—Method of Supply and
Replenishment in Battle—Method of obtaining Ammunition from Artillery Bri-

gade A.C.—Battalion Supply—Company Supply—Supplying the Firing Line.

(0) Fire Direction and Control.
Power of the Rifle—Directing Fire— Fire Control—The Fire Unit—Application

of Fire—Duties of the Fire Unit Commander—When to Open Fire—What Sort
of Fire to Employ—Concentrated and Distributed Fire—Enfilade Fire—Rapid
Fire—Range Finding—Fire Discipline—Individual Fire—Golden Rules.

Attack and Defence. —A Lecture to Company
Officers.
The Principles of Successful Warfare—The Offensive Spirit—No Hard and
Fast Rules in Warfare—Our Present Doctrine of War—A Mental Picture—The >

Initiative—Orders for the Attack—Frontage—Approaching the Battlefield—
j

Position of Commanders—General Conduct ©f the Action—The Fire Fight—The I

Decisive Attack—The Assault—Uncompleted Fight—Successful Assault—Recent I

Events. J

0. The Defence. \

Active Defence—Passive Defence—Delaying Action—How to carry out an
Active Defence—Problems for the Commanding Officer—Relative Strength of

Force Employed : with Plenty of Time ; with Little Time—Choosing a Defensive
Position—Field of Fire—High Ground—Extent of Position— Depth and Com-
munication—Extensive Positions—Distribution of Troops—Preparation of a

Position for Defence—Night—Clearances—Cover—Trenches—Siting of Trenches
i—Obstacles—Cover for Supports—Cover -for Local Reserves—Buildings or
Villages in a Defensive Position—The Fight—Decisive Counter Attack—Passive
Defence—Choosing a Position, etc.—Delaying Action—Need for Skilful Leading.y

1. Reconnoitring and Scouting.
(a) Reconnoitring.—Passing on Information—Inaccurate Information—Rer

porting on Movements—Reconnoitring Patrols—Formation—Principles for Patrols
'

—Examining Houses and Farms—Reconnoitring Hills, Defiles, etc.—Searching
Woods—Villages.

(b) Scouting.—Qualifications of a Scout—Training—Observation—Memory—

A

Roving Eye—Indications—Deductions—Necessity for Hidden Observation.

2. (a) Fighting in Close Country.
Things which Render Country Close—Changes due to Season or Climate—^
Influence on Tactics—Advantages to an Attacker—Disadvantages to the Attack—How to Overcome these Difficulties—Formations in which to move—The
Defence in Close Country—How to Discover the Direction of the Enemy's Main
Attack.

(6) Entrenching in the Present War-
No Infallible Rule—Text Books—Hasty Entrenchments—The Present Ticn«h-
work—Trenches : Fire Trenches, Cover Trencnto, Communication Trenches

—

Concealment—Parapets—Siting a Trench—Adapting Trenches to the Ground

—

Artifices—Design of the Trench—Function of a Trench—Loopholes—Flank
Protection—Communication Trenches—Overhead Cover—Protected Look-oat.

All Orders mus(b be accompanied by a Reaadtitanoe.
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FOR ADJUTANTS & COMMANDERS OF SQUADRONS,
BATTERIES, COMPANIES, Etc.

(Terms—Monthly Account.)
PE

40 SHEETS OF INSTRUCTION for Barrack room Walls :- DO

8.

No. 1. MESSING 'INGREDIENTS REQUIRED FOR SIXTY MEN 3
No. 2. QUESTIONS AND AN3WERS ON PROTECTION, OUTPOSTS,

PIQUETS, AND PATROLS 2
No. 4. INSTRUCTIONS FOR THE ARRANGEMENT OF BARRACK-

ROOMS... 2
No. 5. INSTRUCTIONS FOR THE TREATMENT OF THE

APPARENTLY DROWNED 2
No. 6. INSTRUCTIONS IN CARE AND CLEANING OF RIFLES AND

CARBINES 2
No. 7. EXTRACTS FROM THE KING'S REGULATIONS AND ARMY

ORDERS, FOR THE GUIDANCE OF ALL NON-COMMISSIONED
OFFICERS AND MEN I

No. 8. SEMAPHORE ALPHABET AND NUMERAL SIGNS AS USED
IN THE ARMY. Sheet I. sender's Positions " Front " View o

No. 8a. Ditto, ditto, Sheet II. sender's Positions " Rear " View 3
No. 9. HINT8 FOR THE SOLDIER (CLEANLINESS, OLOTHING

AND FRESH AIR) 2

No. 10. AIDS TO GOOD SHOOTING 2

No. 11. HINTS TO RECRUITS ON JOINING 2

No. IS. INSTRUCTIONS FOR CLEANING CLOTHING AND WASHING
8HIRTS, SOCKS, AND WOOLLEN GOODS 1

No. 13. REASONS WHY A 80LDIER SHOULD ATTEND AN ARMY
SCHOOL I

No. 14. 3IQNALS, WHISTLE BLASTS A WAR CALLS 2

No. 15. DIAGRAM OF CHARGER LOADING LEE-ENFIELD RIFLE 2
No. 16. SCOUTS TRAINERS' COURSE 2
No. 17. NOTES ON JUDGING DISTANCE 2

No. 18. NOTICE re PREVENTION OF CONSUMPTION (W.O. Letter
to P.M. Os. re Spitting on Floors, etc.) ... 1

No. 19. FORFEITURE OF PAY FOR ABSENCE WITHOUT LEAVE. 1

No. 20. DIAGRAM OF SHORT RIFLE MAGAZINE LEE-ENFIELD,
MARK III. Vide Musketry Regulations 1909 2

No. 21. THE MAGNETIC COMPA88, AND HOW TO U8E IT. Full
illustrations with Diagrams 6d. each or per doz. 5

No. 22. PROTECTION, MOUNTED PIQUETS & VEDETTES (Oavalry) 2 '

No. 23. SCALE OF FINES FOR DRUNKENNESS Q
No. 24. NOTICE re EVIL EFFECT8 CAUSED BY EXCE88IVE

CIGARETTE SMOKING
!

No. 25. WEB INFANTRY EQUIPMENT (Putt. 1t08) with Twelve
Illustrations from Photographs 4

|

No. 25a 191S MODEL OF THE MILLS BURROUGHS BACK ADJUST-
MENT WEB EQUIPMENT, with 20 Illustrations 4 /

No. 26. FIELD SERVICE Sc MANOEUVRE NOTES 2 <

NO. 27. NOTE8 ON MARCH DISCIPLINE 2 (

No. 28. 8TANDARD TESTS (METHOD OF OONDUCTING), Vide

Musketry Regulations, Part I., Paras. 997,298, 299. ... ... .. ... 2 (

No. 29. COMPLIMENTS, Etc., PAID BY GUA«t>8 AND SENTRIES 2 (

No, 30. H.M- THE KING'S ME8SAGE TO *»S SOLDIERS, AND LORD n c
KITCHENER'S ADVICE TO THF TROOPS * K-

No. 31. DISTINCTIVE BADGES OF RANK OF OFFICERS IN THE o r

ARMY L l

No. 32. DIAGRAM '303 in. VICKERS MACHINE GUN, showing com.
ponent parts *> <J

Note.—Above Price* are per Dozen Sheets.
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Useful BOOkS, EtO.—continued. s. <*•

859 Age, Size and Service Roll, Array Book 70, with Alpha-
betical Index cut through, for Squadron, Battery or
Company ... ... ... ... ... ... 7 6

376 " WRINKLES" for Barrack Room walls, A series
of 30 (all different) Practical Hints and Tips.
Printed in large fcype on different coloured paper per set 2

Bed Cards, No. 1 Size, H by 3 in. Without Crest, per 100, 2/6,
200 4/-, 500 8/-; With Crest beautifully Stamped in Relief,
per 100 3/6, 200 5/-, 500 10/-. No. 2 size, H by 2£ ins.

Witfhoufc Crest, per 100 1/6, 200 2/9, 600 6/-; With Crest,
100 2/6, 200 4/-, 500 8/-. Tin Cases for same : No. l size,

11/- per 100; No. 2 siae. 10/- per 100.

Blank Return Forms, 4to size per loo l 3
Ditto ditto £-eheet, foolscap size per 100 2 6

61 Cases for Annual Musketry Return. Made in half Leather 4 6
62 ,, Pay and Mess Book, lettered, with Pocket. Leather 7
62a „ Ditto ditto in Mediuin Binding ... 5
64 ,, Passes (Army Form B 295) Cloth 1 3
65 „ Army Orders „ l o

795 „ for Signalling Messages and Memo Forms, etc. ... 1 6
66 ,, Target Register. To hold Army Forms B 190a, B 189

and B 100 % ft

(State number of Army Form when ordering).
Oarer for Army Form B 68 3s. each, ftxr Army Form B 186

4a. each.
68 Case Daily Messing Book, Strongly made with Leather back 2 6
69 Case for Despatches Documents, etc. For carrying Docu-

ments and) Forms between Orderly Room and Office ; will be
found very useful on Parade. Made in Leather, with pocket,
strap and buckle. Lettered in gold with crest of Corpe
and letteT of Company 7 o

70 Case for Conduct Sheets, made in Leather, with Thumb
Screws, Strap and Buckle, Lettered with Title and Com-
pany. Warranted to keep the leaves from falling out. These
cases are made large to take all sizes of Conduct Sheets, and
to protect tJhe edges. Will last for 10 years \0
Forms, " List of Company Conduct Sheets temporarily

removed from Case " per cloz. 1

849 Case for Attestation Forms. In Leather, Lettered in

GoM 7
In! Wlhole Buckram, 5s.

801 Conduct Sheet File. Alphabetical expanding. Very strong
and superior, in FULL CLOTH, with extra strong Gussets
and good Web Strap and Buckle. Lettered, with Crest,
etc 7 6

802 Ditto ditto. In Full Leather, Lettered, with Crest, etc., in
Gold 90 o

909 Field Conduct Book. Case for Army Form B 122. With
strong Manilla Index, including full instructions for filling

in the Form ; and Specimen Form. Made in strong
Waterproof Rexine. with braps clasps and p-crewn 7 6

Officers Commanding are specially referred to page 36,

for our "Lecture Series."
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U86ful Book8, Etc—continued. i. d.

71 Cash Book and Ledger for Squadron., Battery, Troop, or
Company. Array Book 69 — ... ... ... .,7 6

95 Detail Book for Sergeant-Majors (Infantry) 7 6
907 Diet Sheets (Weekly) for Squadron, Battery, or Company

F'cap size per 100 3

Door Cards, No. 1 Si^e, 4| by 3-}-inB. Without Orest, per 100 3/6,
200 6/-, 500 10/- j With Orest, per 100 4/8, 200 6/-, 500 15/-.

No. 2 Size, H by 8-ins. Without Crest, per 100 2,6,
£00 4/., 500 3/- ; With Great, per 100 8/8, 200 5/-, 500 10/-.

836 Duty Roster Adjutants, ruled and printed various headings,
strongly bound ... ... ... ... ... ,.. ... 10 6

899 Duties of Company Orderly Sergeants and Company
Orderly Corporals for carrying in the pocket ... 3

S05 Duties of Company Sergeant-Major and Company
Quarter-master-Sergeant, in Book Form, for Pocket

346 Duty Roster for Sergeant -Majors (Infantry)

103 Duty Rosters (Infantry) strongly bound

104 „ „ Sheets Per Doss.

29 Duty Roster for Battery or Company Sergeant-Majors
(Royal Artillery)

908 Duty Slip for Week (Nights in Bed) ... per loo
116 Expeditious Method of Calculating Soldiers' Services
28 Funds Account Book for Squadrons, Batteries or

Companies ... 6
146 tHintS to Young Soldiers. By William Gordon, 2nd Eatt.

Gordon Highlanders. Revised and Enlarged 6
•• A little budget of sound, good, wholesome adviee, in plain language. It would

be well if a copy could be given to every young soldier just starting on his new
career.*'-—Broad Arrote.

t This Book has been recommended by the Commander-in-Chief

.

159 Inspection Cards used at General's Inspections, Infantry,
Per Doz. 1

160 Inspection Cards used at General's Inspection (Annual),
for Cavalry, Infantry, and all Corps. The most com-
plete Inspection State compiled fc„ ..« ... each 6

173 Messing Books, Daily. Army Book 48, 4d. each, or per do*. 3
174 Grocery Slips to accompany Army Book 48, in Book

Form, per doz ... ... 3
816 Goods Order Book, containing 100 Forms, printed and

perforated. Strongly bound, ... Price 6d. ; Per Post 8
MESSING FORMS (vide " Manual of Military Cooking.")

176 Quartermaster's Daily Dripping Return. Per 100 3
176a Quartermaster's Monthly Dripping Return (Balance Sheet)

Per 100 2
176b Company's Weekly Diet Return Per 100 1

176c Regimental Weekly Diet Return Per 100 3

Send to us for everything connected with Army Books, etc.
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Useful Books, lit©.-—continued. #. d.

915 Officers' Leave Book ••• 10 6
30 Orderly's Weekly Detail Book for Batteries or Com-

panies (Royal Artillery) per doz. 3

210 Orderly-Sergeant's Detail Book, and Company Duty
Roster. Contents :—Duty Roster. Daily Detail, State

of Company. Standing Passes, Defaulters, Furloughs,
Permanent Orders, Memoranda, Casual Rolls 5

361 Orderly Sergeant's Daily Detail Roster Sheets. For
hanging in Barrack Rooms. Ruled and printed for

Names, Duties and Hour of Parade, suitable for all

Branches of the Service. Per 100, 2s. 6d.
;

per 1,000 18

213 Passes (W.O. Pattern), per 100, 6d per 1,000 4

214 Permanent Passes. For full particulars see page 63.

443 Passes for Cyclists, strongly made in cloth cover, each 4d.

;

per doz. 3/- ; 50 2/6 per doz. ; 100 2/3 par doz.

887 Pay and Mess Books, Instructions for Keeping, and
Notes on the Books and Forms kept by the O.C. Com-
pany, with completed specimen forms of Captain's Cash
Book, Statement of Receipts and Expenditure, Cash
Reconciliation Statement, Ration Statement, Specimen
Sheet from Pay and Mess Book, Consolidated Stoppage
Account 6

216 Passes, Application for Warrant Officers' Short Leave
Ticket per Book 1

219 Pay-Sergeant's Complete Account Book, to last 12 months,
for 80 to 240 men. Arranged for Home and Foreign
Service. New Edition. List of Forms.—Scale of

Fines for Drunkenness, etc. ; Rations Drawn ; Bedding
Received ; Bedding Issued ; Section Rolls and Distribu-

tion ; Return of Arms, Accoutrements, etc. ; Return show-
ing dates of Arms and Equipments ; Public Clothing
Account Receipts ; Public Clothing Account Issues ; Com-
pany Clothing Alteration Return : Company Clothing
Measurement Roll ; Deficiencies, Kit Inspection ; Ad-
dresses of Next of Kin

; Extract from Regimental Orders;
Furloughs ; National Health Insurance ; Price List of

Clothing and Necessaries ; Bound in Leather ... ... 7 6

860 Company Rolls by Platoons, ruled and printed on card,

with eyelets punched for hanging up. Size 2?in. x 20in.

Per doz. 5
860a Platoon Roll by Sections, Ditto Ditto. Size 15in. x lOin.

Per doz. 2 6

862 Ration Roll Book for Double Companies, ruled, printed,
strongly bound, to last 2 years 4 6

219a Receipt Book (for Cash payments), 100 Forms in stiff Cover,
and Elastic Band ... ... ... ... ... ... 6

861 Reference Tablet Diary, the " Gale and Polden" (issued

in October each year). Price 6d. ... .... By post 8

Register of Tests of Elementary Training. See page 24.
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Useful B00kSf Etc.-—continued. s. d>

26 Register of Record of Offences for Squadron, Battery,
or Company. Ruled, printed, strongly bound, paged
and indexed 6

18 Roll, Alphabetical and Descriptive Book. For Company
Use 1

235 Roll Book for (Double Company)—Infantry 1

236
,, lf „ (Platoon or Section)—Infantry 6

77 ,, ,, ,, (Squadron)—Cavalry 2 6
77a „ „ „ (Troop)—Cavalry 1 6
24 „ „ „ (Batteries)-R.H.A. or R.F.A 1 6
25 „ „ ,, (Companies—R.G. A.) 1 6

Roll Books for Territorial Force, see Page 27.

„ „ for National Reserve, see No. 855, Page 34.

27 Shoeing Lists and Descriptive Rolls for Royal Artillery
per 100 3

317 Washing Books for Company, Battery or Squadron ... 6

ARMY FORMS, BOOKS, etc., KEPT IN STOCK.
ALL THK LATEST PATTERNS. 100. 1,000.

Absentee Reports, B 290 ... ... ... ... ... 9d. 5/-
Application for 3rd Class Railway Tickets'at Reduced

Fares, A.F. O 1800 ... ... ... 3/-
Billeting List, A F, B 65 ... ... 3/- —
Blank Returns Forms, Small ... ... ... ... ... 1/3 —

f, ii if Large 2/6 —
Charge Reports, B 252 ... ... ... ... ... ... 1/- 6/-
Conduct Sheet, B 121, squadron, Troop, Battery

and Company ... ... ... ... ... 2/6 —
Conduct Sheet -for Active Service, B 122 ... ... 2/6 —
Conduct S^eet, Regimental, A.F. B 120 ... ... 2/6 —
Daily Parade States, for all Arms, B 237... ... ... 2/. 15/-
Daily Orders, Part II, A.F.O. 1810 ... 3/- —
Envelopes for Field Reports, C 398... ... ... ... 2/6 —
Furlough Pay Remittance Forms ... ... ... ... 3/- —
Gratuity on Discharge or Transfer to the Army

Reserve, A.F. O 1634 ... ... ... ... ... 3/- —
Inventory of Kit, B 253... ... ... ... ... 3/- —
Magazine and Pouches Certificate, B 159 ... ... 9d. 5 -

Memo. Forms, C 348, Small size ... ... ... ... 1/- 6/-
Ditto ditto Large size ... ... ... ... 2/- 15/-
Minor Offence Reports, A,F. 281 ... ... ... ... 3/-
Morning Sick Reports, B 256... ... ... ... ... 1/- 6/-
Passes, B 295 ... ... ... ... ... ... ... 6d. 4/-
Pay and Mess Book. Statement of sums Issued to

men discharged or transferred. A.F. O 1809 .... 3/-
Ration Returns, B 289... ... ... ... ... ... 1/- 6/-
Return of Men placed under Stoppages, P 1963 ... 2 6 18/-
Regimental Weekly Duty State, B 230 ... 3/- 18/-
Requisition for Money Orders, O 1806 ... ... ... 2/6 18/-
Statement of Accounts, O 1811 ... ... ... ... 2/6 —
Statement of Accounts of Men Transferred, O 1812 ... 3/6 —
Transfer Clothing & Necessaries Statement, H 1157 ... 4/- —
Weekly Church Parade States, B 258 ... 2/- 15/-

Eaeh Doz.
Age, Size and Service Roil, Army Book 70 ... ... 7/6 —
Cash Book and Ledger for Sqdrn,, Bty., Trp., or Coy.,

Army Book 69 ... ... ... ... ... ... 7/6 —
Daily Messing Book, Army Book 48 ... ... ... 4d. 8/-

Detachment Pay Sheet, A.F. N 1S1Q — »/-

For Full List of Official Military Books aea pages 48-59.
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Army Forma, Books, Etc.—continued. Each Doz

ailing Out Certificates ... ... ... In Books of 100 ed. —
ield Message Book for Non-Corns, and Scouts

Army Book 153b ... ... ... ... ... 4d. —
ndent for Rations, Army Book 55 ... ... ... 2/6 —
Memo Book, Army Book 136 ... ... ... ... 4d. —
Irder Book, Army Book 127 ... ... ... ... 5/6 —

„ Army Book 129 ... ... ... ... 3/- —
(Railway), Application for Warrant Officers'

Short Leave Ticket ... ... ... In Book* 1/- —
'reeeedings of Board of Examinations of N.-C.

Officers for Promotion ... ... ... ... Id. 1/-

•jrimontal Order Book, Army Book 137 ... ... 1/6 —
legister of Postage, Army Book 97 ... ... ... 6/- —
fegrister of Documents Received or Emanating front

Army Book 193 10/6 —
[equisition for Ammunition, Ball, Pistol, Miniature

and Blank ... In Books of 100 Forms 2/0 —
Road Report, B 158 ... 3d. 2/~

cale of Fines for Drunkenness (vide King s Regulations) — 9d.
Signalling Scribbling Book, Army Book C 119 1/6 —
Signalling, Army Telegraphs and Signals Message

Forms, Army Form C2121 (i) ... In Books 2/- —
Ditto Ditto in Pads of 50 ... ... 9d. —

Company Commander's Roll for Range Practices, B189 2d. 2/.

ndividual Grouping Test, A.F. B 68 ... ... ... 2d. 2/.

Cover to hold same, each 3/-.

Target Practice Register, B190A, Firing Point Register
(Non-gallery) 2d. 2/

Ditto ditto B190, Register for Range Practices ... 2d. 2/-

Temporary Character Certificate ... ... — 2/.

Washing Book for Battery, Company, or Squadron 6d. —
Register of Judging Distance, B 186 ... 10/- per 100 2d. 2/.

Cover to hold same, each 4 /-.

FORMS FOR TERRITORIAL FORCE.
Company Parade States Por 100, 4/- 9d. per do*
Guard Reports Per 100, 4/- 9d, „

Captain of the Day's Reports Per 100, 4/- 9d.
Subaltern of the Day's Reports Per 100, 4/- 9d.
Target Practice Register, B 190 ... ... ... ... 2/-

Cover for above ... ... ... ... ... ... 2/- each.

Section Parade States, E 549. In cloth cover ... ... 6d. each.

,, ,, „ In sheets ... ... 1/-perdoz.

How to Clean the Service Rifle. Printed on strong Cartridge Paper
for pocket .. .. Per 100, 8/- 1/6 „

REGIMENTAL FORMS, ETC., PRINTED TO ORDER, with utmost

Dispatch and at Cheapest ({ates.

A good useful Ofhce Calendar with Bold Dates, one month
at a glance. Post Free on application.

Mew Illustrated List forO.C. Companies and Pay-Sergeants, post free on application.

Monthly accounts opened to C.O.'s, Adjts., Messes, etc.
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ATHLETICS, FIELD SPORTS, PHYSICAL CULTURE
and BOOKS ON HEALTH.

S.

8 Boxing : The Modern System of Glove Fighting. By
Capt. W. Edgeworth-Johnstone (Royal Irish Regiment),
Assistant Inspector of Gymnasia, Heavy-weight Amateur
Champion of England, 1895 and 1896. Profusely Illus-

trated with upwards of 40 full-page Illustrations 2

411 Body-Building or Man in the Making : How to become
Healthy and Strong. Containing sets of Exercises and
special photos of Mr. Sandow and family. Written by Engen
Sandow, author of

<f Strength, and How to Obtain it." ... 1

49 Breathing, The Art of, as applied to Physical Development,
with Respiratory Exercises for Children and Adults. By
Surg.-Cpt. Hofer-Dixon, A.M.S. REVISED & ENLARGED
by Thomas Chesterton, Organizing Teaoher of Physical

Culture to L.C 0. Schools. Fully Illustrated 1

419 Breathing , tor Health, Athletics and Brain work. By
Eustace Miles, M.A. ... ... ... .,. 1

448 Club Swinging for Health, Development, Training, and
Display. By Tom B ub.rows, Champion Club Swinger of

the World. Fully Illustrated 1

92 Cricket Scoring Book, The Official. Made of the best paper,

Cloth Bound ... ... ... 3

129 Free Gymnastics, a System of, Based on the Swedish
System, including Light Dumb-Bell Drill as prac-
tised in the Army Gymnasia. By Sergeant-Major J.

Betts, Army Gymnastic Staff. Revised and en-
larged by " An Expert" Fully Illustrated 1

140 Guide to Health* for the use of Soldiers. By Snrgn.-Maj. Eaton 1

432 Gymnastics. The Vaulting Horse and How to use it.

By Guy M. Campbell. 350 Exercises, with 47 Plates 1

144 Gymnastics. Tricks and Exercises on the Horizontal
Bar, and how to do them. Upwards of 100 Examples,
with Chart. 2nd Edition, By A. Dimmock 1

All Orders must be accompanied by a Remittance.
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Athletic*, WOm— continued. s. d.

396 Gymnastics. One Hundred Exercises on the Parallel
Bars, and how to do them. With Chart of 50 Illustra*

liens. By A. Dimmock ,.. ... ... 1

150 How to Keep "Fit," or The Soldier's Guide to Health
in Field, Camp and Quarters, compiled by Sur^eou-

Major H. Waite, M.O. i/c Northern Telegraph Coys., R.E.

(T). 2nd Edition Revised and Enlarged 3

164 Manual of Drill and Physical Exercises. With or

without Duinb-bella or Music. By Thomas Chestehton,
Instructor of Physical Exercises to the London School
Board, Carefully illustrated with upwards of 150 Plates.

With an introduction by Chas. Roberts, F.R.C.S 3

For the use of Teachers in day and evening Schools, Instructors of Physical
Exercises, etc., as taught at the Military Gymnasia at home and abroad, also in
the London and other Board Schools, Principal Public Schools, Civil Gymnasia,
Polytechnic Institutions and Evening Classes throughout the country.

165 Manual of Drill and Wand Exercises, with or without
Music, for use in Elementary and Secondary Sohools,

Evening Continuation Sohools, Gymnastic Classes, Boys'
Brigades, etc. Compiled and arranged by Thos. Chesterton,
Instructor of Physical Exorcises to the London School Board,
with a preface by Colonel G. M. Fox, Inspector of Army
Gymnasia. Fully illustrated with 87 Plates ... .. 1

913 Marching Terms and Evolutions, with over 80 Diagrams.
By Herbert E. Naylor, Fellow and Examiner of the
Incorporated Gymnastic Teachers' Institute, London ... 1 6

Adopted as a Text Book by the Incorporated Gymnastic Teachers'
Institute, London.

Notes on First Aid, see page 26, No. 901.

446 Physical Training at Home. By H. St. John Cruise,
Winner of the 100 guineas Pearson's Prize for the best set of

Exercises. 36 Illustrations ... ... ,., ... ... 1

224 Physical Education in Elementary Schools, the Theory
Of. By Thomas Chesterton, Instructor in Physioal Exer-
cises to the London School Board, with a preface by Col.

G. M. Onslow, late Inspector of Military Gymnasia in

Great Britain. Eeviaed Edition, Illustrated with Platen.„ 3

Books in this List may be regarded as Standard Works.

45



GALE & POLDEN, Ltd., Wellington Works, Aldershot

AthletlOS, VtQ.—continued. s. <

342 Physical Culture and Self-Defence. With instructional to

Boxers. By Robksbt Fttbsimmoxs, middle-weight dhampion
of tihe wkxtkL With 40 illusti'atkms 1

418 Quickness ; and How to Increase It, By Eustace Milm,
M.A., formerly Scfoodar of King's College, Honours Ooaoh of
Cambridge UniYeraity; Amateur Qhaimpion Racquet^ 1902,
and at Tennis, 1899 to 1903 ; Editor orfl GasseU's " Physical
Educator/' Author of '* Muscle, Brain, and Diet/* " Breatfh-
ing for Health w

1

239 Running Recollections : and How to Train, Being an
Aubobiography of A. R. Downer, Champion Sprinter of the
World, and short biographical sketches of E. C. Bredifc (with
his ideas on training) , Lea Hurst, Fred Bacon, George
Blenrner-Hasset Tinder, with, method of training in the
early paTt of tfee past centuiry aud notes on training for Boys 2

268 Soldier's Health, The. and How to Preserve it. By
^rgeosi^Qap*. J. R. Fobrbbt, A.MS
Dedicated, with permission, to Fi«lb Mabshil LORD ROBERTS, V.O., Ac.

271 Sport in India and Somali Land, with Hints to Young
Shikaries. By Surgeon-Captain J. S. Edye, Army

Medical Staff 6

272 Strength: And How to Obtain it. By Sandow; with
Anatomical Chart showing the Exercises for Physical De-
reloptmeat of Men, Women and Children. REVISED
EDITION. Fully Illustrated 2 6

447 Swimming for Health, Exercise and Pleasure. By Experts,
Miss Annette Kellermann, William Hbnby, C. M.
Danism, A. Sinclair, J. Wolffe, H. H. Griffin, and F. N.
Piooott. With 40 Illustrations 1

715 The Sword and HOW to use it. By Lieutenant J. Betts,
Master-at-Ax'ins, Arany Gymnastic Staff, Aldershot. Oham-
piom ShvwdsmaiL of tftie Nayy and Army, 1906-7, etc., etc.

Dedicated tn <~V*?. 8. P. Rolt, Inspector of Gymnasia. With
* Frwmee oy Major Ohas. Moore, Asst. Inspector of Gym-
nasia. FuiEry Illustrated. From Photographs 2

Read " Military Mail/' the Army Paper, every Friday, Id.
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BOOKS, Etc, FOR BOY SCOUTS.
748 Boy Scout's Pocket Book, fully illustrated throughout. *. d.

A veritable Encyclopaedia for the Boy Scout 6

749 Boy Scout's Semaphore Simplified ;
How to leam it in a

few hours. A pack of 29 cards, printed both sides, iritth

iHustrations of Boy Scouts, front and back views, compdete
witfh Booklet of full instructions 3

751 Boy Scout's Handkerchief of Useful Information Tied
to a pole it makes an effective flag for signalling 6

750 Boy Scout's Morse Signalling Made Easy. A complete
padk of Oarde in a strong box, with a Booklet of full instruc-
tions and Model of Signalling Lamp 1

763 War Games for Boy Scouts. Played with Model Soldiers.

By Sergt. A. J. Holladay, Late C.I.V 6

782 Boy Scout's Bugle Calls (with words) and Buprle Marches 6
793 The Boy Scout's Report Pad. For field and everyday

use, with, hints on -writing Reports, etc 3
794 The Patrol Leader's Pocket and Record Book, for

marking up attendances, payments, etc. 3
810 Silver Wolf. An interesting and instructive Game for

Boy Scouts, 61 card* with rules complete. Any number of
pilayers up to five can take part in the Game 6

875 How to Run a Troop. By J. Gibson. It is the accumu-
lated experience of 1908to 1914. Fully illustrated ... 1

876 How to Signal by Many Different Methods. By J. Gib-
son. Signalling Instructor. Fully Illustrated 6

877 Amhulance Handbook. By J. Gibson, late R.A.M.C.
Fully illustrated 6

878 Sea Scouts Log Book. A handy book of reference, or the
Sea Scout's Companion. Brimful of useful information.
By J. Gibson. Fullv lllustratpd 6

914 Hints for the Tyro-Shikari and Boy Scout on Stalking,
Tracking, the Cautious Use of Firearms and Shooting,
containing 101 useful hints. By C. Clifford Batten,
Instructor in Stalking to the Boy Scouts' Association
in India. Size 4in. by 2|in. 6

THE BOY SCOUTS LIBRARY.
784 Volume I.—Scoutcraft
773 „ II—Tracking and Pathfinding
774 „ III—Woodcraft
761 „ IV.—Camp Life and Campaigning
775 „ V—Endurance and How to Keep Fit
776 „ VI- The Perfect Scout
777 „ VII —Saving Life
762 „ VIII—Scout's Games and Practices, etc
778 „ IX—Seamanship
779 „ X—Cyclist Scout's Training. 2nd Edition

764 „ XL—Scout's Complete Drill Book. 3rd Edition ...

807 „ XII—Engines and How to Work Them
829 „ XIII —The Scout's Book of Nature-Craft, by N.

Pencdval Westell, F.L.S. With U Illustration q q
11 Our Boy Scouts" Humorous Series of Six Post Cards.
Beautifully Printed ia Colours.—The Tenderfoot.—The
Second Glass Scout.—The First Class Scout.—Tins Corporal—Hue Patrol Leader.—The Scoutmaster. Per tet of Six CWde $
Boy Scouts' Life, a Series of 12 Cardi. Printed in
Colours, price per set ... ... 1

Write for our Boy Scout's Complete Catalog ue, a Pogtcard will do
47
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OFFICIAL MILITARY BOSKS.
Published by Authority.

When remitting please include postage, which we are now obliged tc

charge, owing to the small profit on Official Publications, and the cos
of postage on heavy books published at a low price.

Abyssinia. Expedition to. 2 Vols, and Maps. 1870. Half Mor., £5 5a., Cloth, £\ 4s
Africa. Continent of. Geology of. Notes on. 3s.
Amharic Language. Short Manual of the. With Vocabulary. 1909. 5s.
Animal Management. 1908. Is. 6d.
Arabic Grammar. Two Parts, 1887. (Sold to Officers only). 10s.
Armourers, Instructions for, in the care, repair, browning, &c, of Small Arms

Machine Guns, " Parapet " Carriages, and for the care of Bicycles. 1912. Is. 6d
Do. Amendments. August, 1912. August, 1914. Id. each.

Army Accounts. (Reprinted from " The Army Review," January, 1914.) 3d.
Army Circulars and Army Orders. Issued before 31 Dec. 1892, which are stil

in force and required for reference. Reprint of. May 1896. 3d.
Army Orders. Monthly. 3d.
Army Orders. Covers for. 9d.
Army Entrance Regulations—

R.M. Academy. Admission to, from April 1, 1912. Id.
R.M. College. Do- Id.
Militia and Imperial Yeomanry. Officers of. 1907. Id.
Special Reserve of Officers, Malta Militia, Bermuda Militia, Channel Island

Militia, and Territorial Force. Officers of the. 1912. Id.
University Candidates. 1912. Id.
Military Forces of the Self-governing Dominions and Crown Colonies. Officer

of the. 1912. Id.

Warrant Officers and N.C.O.'s of the Regular Army. Combatant Commission
as Second Lieutenants, 1914. Provisional. Id.

See also Commission; Medical Corps; Special Reserve; Territorial Force
Veterinary Corps.

Army List. The Quarterly (not issued in October, 1914). 15s.
Army List. Monthly. Is. 6d. each. (Not issued in Sept., 1914. See next item.)
Promotions, Appointments, &c, during August, 1914. [Printed in consequence

the temporary suspension of the Army List.l 6d.
Do. September, 1914. (Do.) 6d.

Army Review. Quarterly. July, 1911, to Oct., 1914. Is. (Up to July, 1914, Is.

Oct. 1914, lid.) (Publication suspended.)
Army Service Corps :

—

Regimental Standing Orders. 1911. 6d.
Do. Amendments. Id. A.S.C. Memorandum. No. 25. Id.

Training. Part I. (Reprinted, with Amendments, 1914.) 9d. (In the Press.)
Do. Part II. Supplies. 1909. Reprinted, 1914. with new Appendix XII

Is. 3d.
Do. Part III. Transport. 9d.
Do. Part IV. Mechanical Transport. (Out of print.)

Do. Amendments, July, 1914 to Parts I. and III. 3d.
Artificers. Military. Handbook. 9th Edition. 1910. Is.

Do. Amendments, 1912; May, 1914. Each *d.

Artillery at the Picardy Manoeuvres In 1910. Translated from the French. 2a. id
Artillery. Royal :—

Officers' Mess Management. (See Ordnance College.)
Practice. Instructions :—

Garrison. Coast Defences. Seawards. 1914-15. 3d.

Garrison. Siege and Movable Armament. 1914. 3d.

Horse, Field, and Heavy. 1914. 6d.

Standing Orders for :—
Brigade of Mounted Artillery. Id.

Lt. -Colonel's Command, R.G.A. (Coast and Siege). Id.

Trainino :

—

Field, 1914. 9d.

Garrison :

—

Vol. I. 1914. 6d.
Vol. II. (Siege). 1911. (Reprinted with Amendments, 1914.) 9d.
Vol. III. 1911. (Reprinted with Amendments, 1914.) Is.

Artillery College. Reports upon the 14th. to lftili. Senior Classes. Is.

For List of Books to be kept by Officers (vide K.R.) see pages iv. A r.
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Artillery, Royal—Continued.

rtillbky. Fibld. The Taciics of. (Von Sck&ll.) Translated, 1900. Is.

Artillery Instruments. Handbook of. 1914. Is. 6d.

Do. Addendum to. 2d. (In the Press.)
Artillery Museum in the Rotunda, Woolwich. Official Catalogue. 1906. Is. 6d.

Artillery and Riplb Ranoes Act, 1885, and Military Lands Act, 1882. Byelaws :—
Aldeburgb, 1896; Ash, Aldershot Camp, 1887; Flnborough, 1901; Hythe, 1894;

Inchkeith Battery, 1896; Kinghornness, 1896; Landguard, 1887; Lydd—
Dungeness, 1895; Middlewick, 1890; Miilbrook. 1888; Orchard Portman.
1896; Scarborough, 1902; Scraps Gate, 1886; Shocburyness, 1895; South-
wold, 1896; Strensall, 1900; Wash, 1861; Whitehaven Battery, Cumberland.
1896. Id. each.

Purfleet, 1911, Is. Salisbury Plain, 1900. 4d.

Artillery Store Accounts and the Supervision op a R.G.A. Sus-District. Notes
on. 1914. Is.

\RTILLFRY STORE ACCOUNTS AND THE CARE AND PRESERVATION OP EOUIPMENT OF
Royal Artillery, Horse, Field and Heavy Batteries. Notes on. 1914. 6d.

*rmy Pay, Appointment, Promotion, and Non-Eppectivb Pay. Royal Warrant.
1914. 6d.

\rmy Allowances Regulations. 1914. 6d.
Urracks. Care of. Instruction in. 1901. 9d.
Sashforth Chronooraph. Experiments with, to determine the resistance of the

air to the motion of projectiles. Report on. 1870. Is.

Sayonet Fighting. Instruction with Service Rifle and Bayonet. 1915. Id.

Bayonet Fighting for Competitions. Instruction in. Id.

Bermuda Militia Artillery. Regulations. 1914. 9d.
Bicycles. Military. Handbook on. 1911. (Reprinted with Amendments, 1914.) Id.

British Minor Expeditions, 1746 to 1814. 1884. 2s. 6d,
Dadet Units. (See Territorial Forces.)

Camel Corps Training. Provisional. 1913. 8d.

Cape op Good Hope. Reconnaissance Survey o\ rhv i$03-1911. Report on
the. Is. fid.

avalerie. Translated from the French of Capt. Loir. (In the press.)
Cavalry of the Line. Peace Organization of the; and Arrangements for Mobiliza-

tion consequent on the Establishment of Cavalry Depots. (Special A.O. July
19, 1909.) Id.

"avalry School, Nf.theravon. Standing Orders. 1911. 2d.

avalry Training. 1912. (Reprinted with Amendments, 1914.) Is. (In the press.)
Ceremonial. 1912. 3d. Provisional Amendments, June, 1914. Id.

Chemistry. Practical. Quantitative and Qualitative. A Course of. 5s.

Chemists of the Research Department. Rules and Regulations. Id.

hiropody. Manual of. 2d.

Civil Employment for ex-Soldiers. Guide to. 1913. 2d.

Civil Employment Regulations. 1913. Id.

Civil Power. Duties in aid op the. Special A.O., 17 Dec. 1908. (Amendments
to " King's Regulations "• and to " Manual of Military Law.") Id.

Clothing and Necessaries (Including Materials). Priced Vocabulary of. 1913. Is.

Do. Amendments, etc. July, Oct., 1913. Jan., April, July, 1914. Each Id.

Clothino Regulations :—
Part I. Regular Forces (excluding the Special Reserve). 1914. 6d.

Part II. Special Reserve. 1914. 3d.

Part III. Mobilization, Field Service and Demobilization. 1908. 3d.

Amendment* to Parts I., II., and III. Nov. 1908: April, Oct. 1910; March, April,

Sept., Nov., 1911; Feb., May, July, Sept., 1912; April, July, 1913. Id. each.

Colchester Garrison. Standing Orders. 1913. 9d.

Command. Aldershot. Standino Orders. 1914. 2s. 3d.

Command. The Art op. By Colonel von Spohn. Translated. Id.

Command. Western. Standing Orders. Jan. 1, 1910. (Reprinted with Amend-
ments, 1915.) 6d.

Commands, Military, and Stafp in the United Kinodom. Re-organisation of.

(Special Army Order. 6 Jan., 1905, with alterations to date. Issued with Special
Army Order, 11 Nov., 1907). 3d.

Commission in H.M. Regular Army (from 1st April, 1912). Short Guide to the
various ways of obtaining a; &c, fee. 2d. (See also Army Entrance; Medical1

Corps; Special Reserve; Territorial Force; Veterinary Corps.)
Company Training. Notes on. For the use of the Special Reserve, Territorial Force,

and newly-raised units of the Regular Army. Sept. 1914. Id.

Conveyance op Troops, and Issue of Travelling Warrants. Instructions. 1910.
2d.

CoQKiNfl. Military. Manual. 8d.

Directions for Deposit Accounts and Terms see page i.
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Cooking and Dietary. Military, Manual of. 1915. Mobilization. {In the Press.)
Courses op Instruction. 1914-15. 2d.

Do. at Practice Camps. 1914. Id.
Crews op War Department Vessels and Boats at Home Stations. Refutations for

the Appointment, Pay, and Promotion of. 1911. 2d.
Cyclist Training. Provisional. 1914. 3d.
Division Orders. Extracts from. 1880. 2s. fid.

Drainage Manual. 1007. For the use of the Royal Engineer Officers, and other
persons, employed on the Construction and Maintenance of Drainage Works in

connection with War Department Buildings in the United Kingdom or in similar
Climates. 2s. 6d.

Drawing Plates. Military :—
Attack of Dufor>s Countermines or 2nd Plate of Mines; Carnot's Firat System;

Detached Forts; Concealed Defences, 1, 2, 3, 4; Printing Plate, A, B, C,
&c; Detail Plate. No. 1; Do.. No. 2; Neighbourhood of Woolwich. Village

and Surrounding Ground, 2d. each.
Attack of Fortress—Preliminary Operations; Do., Distsnt Attack; Do., Close

Attack; Neighbourhood of Metz. 3d. each.
Woods and Villages. 6 Plates. 6d. each.
Neighbourhood of Woolwich, Southern Side. Is. fid.

Dress Regulations. 1911. 2s. 6d. Amendments. March, Aug., 1912. Id. each.
Aug., 1913. 2d.

Drum and Flute Duty for the Infantry, with Instructions for the Training of

Drummers and Flautists. 1887. 2s.
Dynamics. Notes on. (Sue Ordnance College).
Egypt. British Force in. Standing Orders for the. 1912. Is.

Egypt. Campaion op 1882 in. Military History of the. With case of Maps
Condensed Edition. 1908. 3s. fid.

Fixed. Instructions as to. 1912. 4d.
Text Book for the use of the Cadets at the R.M*.

Instructions for the Working of. No?.

I. Is.; Vol. II. (Reprinted with Amendments).

Part I. Practical. Trans-

Is. Part II. Technical

Electrical Communications.
Electricity and Magnetism.

Academy. 1911. 2s. fid.

Electricity. Notes on. 1911. Is. 3d.
Electric Lioht Apparatus. Defence

1911. Id.

Electric Lighting. Military. Vol.
1915. (In the Press.) Vol. III. 1;

Encounter. The Battle of. By Hans von Kiesling.
lated. Is. 6d.

Engineer Services Regulations. Peace :—Part I. 1910.
Treatises. 1911. 9d.

r Ngineer Training. 1912. (Reprinted with Amendments, 1914.) 6d.
E gineering. Field. Manual of. 1911. 9d.

Ek BINEERINQ. MILITARY:—
Part I. Field Defences. 1908. Is. 6d.
Part II. Attack and Defence of Fortresses. 1910. 9d.
Part Ilia. Military Bridging. General Principles and Materials. 1913.

Part Ulb. Do. Bridges. Is. 3d.

Part IV. Mining and Demolitions. 1910. Is.

Part V. Miscellaneous. 1914. Is.

Part VI. Military Railways. (Oof of print.)

Equipment. Infantry. Pattern 1908 Web. 1913. 2d.

Equipment Regulations :—
Part 1. 1912. [Reprinted with Amendments, published in Army Orders up to

Aur. 31, 1914.] Is.

I.

la.

II.

Part 2. Details :—
Section.

Infantry. (Regular Army)
1913. 6d.

Mounted Infantry, 1912. 6d.

Cavalry. (Regular Army).
1914. 3d.

III. Army Service Corps. (Regu-
lar Army). 1913. 6d.

IV.. IV«., and IVb. Army Ord-
nance Corps. Army Pay
Corps. Army Veterin-

ary Corps. (Regulsr

Army). 1914. 2d.

Section.

V. Royal Armv Medical Corps.
(Regular Army.) 1914.

2d.
VI.-1X. R. M. Academy; R. M.

and Staff Colleges

;

Garrison Staff and
Schools of Instruction

;

Military Prisons, Deten-
tion Barracks and Mili-

tary Provost Stsff Corps.
(Regular Armv). 1914.

2d.

All Orders must be acxnompanied by a remittance.
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Equipment Regulations—continued.
Section.

Xfl. Engineer General. Port-
ress, Survey, Railway
and Depot Units. Peace
and War. (Regular
Army). 1914. 2d.

Xb. Field Troop. (Regular
Army). 1912. 2d.

Xc. Pield Company. (Regular
Army). 1914. 2d.

Xd. Divisional Signal Company
(Regular Army). 1914.
2d.

X«. Signal Company. (Wire-
less). (Regular Army).
1912. 2d.

X/. Headquarters, Signal Units.
(Regular Army). 1914.
2d.

Xf. Signal Company (Cable).
(Regular Army). 1912.
2d.

Xh. Signal Squadron. (Regular
Army). 1914. 2d.

XI. Signal Troop with Cavalry
Brigade. (Regular Army).
1912. 2d.

Xk. Signal Troop with a Cav-
alry Brigade (not
allotted to a Cavalry
Division). (Regular
Army). 1§14. 2d.

XI. Signal Company. (South
Africa). (Regular Army).
1912. 2d.

Xm. Bridging Train. (Regular
Army). 1912. 2d.

Xn. Field Squadron. (Regular
Army). 1914. 2d.

XIa. Horse Artillery. Q.F.
13-Pr. 1913. 9d.

XI*. Pield Artillery. Q.F.
18-Pr. (Regular Army).
1914. 9d.

Section.
XIc. Field Artillery. Q.F. 44Mn.

Howitzer. (Regular Army.)
1913. 9d.

Reserve Brigades with Q.F.
18-Pr. Equipment, Horse
and Field Artillery, Staff

and Depots, Riding Estab-
lishment, School of Gun-
nery (Horse and Pield),

and Mounted Band. (Regu-
lar Array.) 1914. 6d.

Mountain Artillery with
B.L. 2.75-in. Equipment.
Mountain Battery and Am-
munition Column. Mule
Transport. Provisional
(Regular Army). 1914. 6d.

Royal Garrison Artillery.

(Regular Army). 1914.

2s. 6d.
Do., Siege Artillery, Movable

Armament, and Machine
Guns in Armaments. 1913.

Is.

Heavy Artillery. B.L. 60-Pr.
(Regular Army). 1913.

9d.
Cavalry School, Netheravon.

(Regular Army.) 1914.

2d.

Camel Corps School, Egypt.
(Regular Army.) 1914. 2d.

Special Reserve. 1913. 4d.

Officers Training Corps.
1912. 3d.

Practice Batteries and Drill Guns
(Fixed Mountings) of the

Royal Garrison Artillery.

(Part 2. Sections Xlla.

and XVI., and Part 3.)

1909. Is. 6d.

XIa\

Xle.

Xlla.

XUb.

XUc.

XIV.

XV.

XVI.

XVII.

Amendments, April. 1912.
Part 3. Territorial Force. 1914. 6d.

Details :— Sec. IX Artillery. 1912.
Feb. 1914. Each Id.

Sec. X. Engineer. 1912. 3d.
Amendments to Parts 1 and 2. Jan., Feb., April, May, Aug., Sept., Dec. 1907;

March, 1908: Julv. 1909. Each Id.

Amendments to Part 2. Feb., April, July (two issues), Aug., 1914. Id .each.

Amendments to Parts 1, 2 and 3. Nov., 1913. Id.

Amendments to Parts 1, 2, and 3. March, July, 1913; April, Aim., 1914. Each 2d.

ESTASLISHMBNTS '.—

Peace. Part II Territorial Force, 1913-14. 4d. (Under revision.)

Changes in, Nov. 1913. Id.

,, Part III. Departmental and Miscellaneous. Regular Establishments and
Instructional Institutions. 1913-14. 2d.

Part IV. Headquarters Establishments. Home, Colonies and India.

1913-14. 3d.

,, Part V. Establishment of Commands Abroad and Summaries of the

Military Forces of the Crown. 191314. 2d.

Contractors to H.M. Stationery Office.
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Establishments— Continued.

War. Part I. Expeditionary Force, 1914. 8d. (Under revision.)

Part II. Territorial Force. 1911. 8d.

Part V. Reserve, Depot, and other Regimental Units maintained at Home
after Mobilization. 1914. 4d.

,, Part VI. Departmental and Miscellaneous Regular Establishments and
Instructional Institutions maintained at Home after Mobilization.
1914. 2d.

New Armies. 1915. 2d.

European War, 1914-15. Despatches (Naval and Military) relating to operations in

the War. Sept., Oct. and Nov. 1914. With List of Honours and Rewards
conferred. With Sketch Map. 2d.

Examination Papers. Military :-—

Qualifying Certificates. Sept., 1905; March, 1906: Sept., 1909: March. Sept..
1910; March, Sept., 1911: March, 1912. 6d. each.

Entrance :•—R.M. Academy, R.M. College, Qualifying Test for Commissions,
Supplementary First Appointments in the Royal Marines. June-July, 1912. Is.

Entrance :—R.M. Academy, R.M. College, Qualifying Test for Commissions.
Nov. 1912; Nov.-Dec. 1913. Each Is.

^Entrance : R.M. Academy, R.M. College, Qualifying Test for Commissions.
Supplementary First Appointments in the Royal Marines. Appointments in

the Indian Police Force. Appointments in the Police Force of the Straits

Settlements, and the Federated Malay States. Cadetships in the Royal Navy
(Special Entry). June, July. 1914. Is.

Entrance :—R.M. Academy, R.M. College. Nov., Dec, 1914. Is.

Freehand Drawing at the Army Entrance Examination of Nov. 1913. Specimen
Question Paper to illustrate the kind of questions that will be set in. 6d.

R.M. Academy, Fourth Class; and R.M. College, Fourth, Third, and Second
Divisions. July, Dec, 1904; June, 1905. Is. each.

R.M. Academy, Fourth Class; and R.M. College, Senior Division. Dec 1905;
June. Dec, 190S; July, Dec, 1907. Is. each

Staff College, Admission. Aug., 1907; Aug., 1909; July 1911; June-July, 1912;
June-July, 1913. Is. each.

Regular Forces, Canadian Permanent Forces, Special Reserve of Officers, Terri-
torial Force, and Colonial Military Forces. May, Nov. 190P; May, Nov. 1908.
Is. each. May, 1909. 0d.

Officers for Promotion. Dec 1912. May, Dec, 1913. April 1914. Each Is.

Militia, Imperial Yeomanry, and University Candidates. March, Sept., 1904;
Sept. 1905; Oct., 1906. Is. each.

Special Reserve, Militia, Territorial Force, and University Candidates, Oct. 1911;
March, Oct., 1912; March, Oct., 1913. Is. each.

Special Reserve, Militia, Territorial Force, Non Commissioned Officers and
University Candidates. March, 1914. Is.

Officers' Training Corps :

—

Cadets of the Senior Division. Certificate A. Dec, 1908. 6d.
Cadets of the Junior and Senior Divisions. Certificates A and B. Sonne of

1909; Nov., 1910; Mav, Nov., 1911; March, Nov., 1912. March, Nov.
1913. March 1914. 6d. each.

Foreign Languages. Modern. July, 1906; Julv, 1908; April, July, 1909;
Jan., June, Oct., 1910; Jan., June, Oct., 1911; June, 1912; June, 1913. June,
1914. Is. each.

Explosives. Service. Treatise oa. 1907. Is. 6d.

Fikld Almanac. 1915. Id.

Field Service. Manual for :—
Artillery. Field. Brigade. 18-pr. Q.F. 3d. (Under revision.)

Do. do. (Howitzer) Brigade. 5-in. B.L. 1908. 3d.
Do. Heavy (B.L. 60-pr.) Battery and Ammunition Column. Expeditionary

Force. 1910. 3d.
Do. Horse. Brigade. 13-pr. Q.F. 1908. 3d.
Do. do. Appendix to. R.H.A. Battery and Mounted Brigade Am-

munition Column. Id.
Cavalry Regiment. Expeditionary Force. 1913. 3d. (Under revision.)

We supply the World with Military Books,
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B'ield Service. Manual for.— Continued.
Engineers. Balloon Company. Expeditionary Force, 1910. 3d.

Do. Bridging Train. Expeditionary Force. 1915. 3d. (In the Press.)

Do. Field Company. Expeditionary Force. 1915. 3d. (In the Press.)

Do. Field Squadron. Expeditionary Force. 1914. 3d.

Do. Field Troop. Expeditionary Force. 1910. 3d.

Do. Works Company. Expeditionary Force. 1910. 3d.

Headquarters Units. Expeditionary Force. 1911. 3d.
Infantry Battalion. Expeditionary Force. 1914. 3d.
Infantry (Mounted) Battalion. Expeditionary Force. 1913. 3d.
Medical Service. Army. Expeditionary Force, 1914. 3d.
Signal Service. Signal Company (Air-Line). Expeditionary Pore* !913 3d.

Do. Do. Do. (Cable). Expeditionary Force. 1913. 3d.

Do. Do. Do. (Divisional). Expeditionary Force. 1915. 3d.

(In the Press.)
Do. Do. Do. (Lines of Communication). Expeditionary Force

(1914). 3d.
Field Service Pocket Book. 1914. Is.

Field Service Regulations :—

-

Fart I. Operations 1909. [Reprinted with Amendments, 1914.1 6d.
Part II. Organization and Administration. 1809. fReprinted, with Amendments,

1914.] Is.

Do. Amendments, April, 1915. Id.
Financial Instructions in Relation to Army Accounts. 1910. Reprinted with

Amendments to Sept. 1914. 4d.
Flying Corps, Royal. Training Manual :—

Part I. Provisional. 1914. Is. Do. Amendments, Jan. 1915. Id.

Part II. Military Wing. Provisional. 1914. 3d.
Foreign Languages. Study op. Regulations. 1913. 2d.
Fortipication. Permanent. For the Imperial Military Training Establlahmenta and

for the Instruction of Officers of all arms of the Austro-Hungarian Army. 7th

Edition. Translated. 4s.

Franco-German War, 1870-71. Translated from the German Official Account. Five
vols. £6 lis. 6d.

German Army. Cavalry. Drill Regulations. 1909. 3d.
Do. Field Service Regulations. 19C8. Is.

Do. Foot Artillery. Drill Regulations. Part IV. The Fight. 1909. 3d.

Do. Manoeuvres Regulations. 1908. 3d. k

Germany. The Campaign of 1866 in. With 22 Plans in portfolio. 1872. (Reprinted
1907. bs. Do. Moltke's Projects for. Is.

Guernsey and Alderney Royal Militia. Regulations. With the Militia Laws relating

to the Islands. Provisional. 3s.

Guns. Drill for. (And sae Guns. Handbooks for) :

—

fi0-Pr. B.L. 1912. (Reprinted with Amendments, 1915.) (In the Press.) Id.

18-Pr. Q.F. 1914. Id. Amendments, id.
15-Pr. B.L. 1914. Id.

15-Pr. B.L.C. 1914. Id.

15-Pr. Q.F. 1912. Id.

13-Pr. Q.F. 1914. Id. Amendments, id.
12-Pr. 12cwt. Q.F. Land Service. 1914. Id.

10-Pr. B.L. 1914. Id.

9.2-Inch B.L. Mark IX., on Mark IV. Mounting. Land Service. 1914. Id.

8.2-Inch B.L. " C " Mark IX., on Marks Va and Vb Mountings. Land Service.
1914. Id.

9.2-Inch B.L. Marks X., Xv., and X*., on Mark V. Mounting. Land Service.
1914. Id.

6-Inch B.L. Marks VII. and VIIv. Land Service. 1914. Id.

6-Inch B.L. Howitzer. 1912. (Reprinted with Amendments to Dec. 1914.) Id.

6-Inch Q.F. Land Service. 1914. Id.

5-Inch B.L. Howitzer. 1912. (Reprinted, 1914, and with Amendments). Id.

4.7-Inch Q.F. on Travelling Carriages. 1912. Id.

4.7-Inch Q.F. Fixed Armament. Land Service. 1914. Id.

4.7-Inch Q.F. Heavy Batteries. Provisional. 1914. Id.

4.5-Inch Q.F. Howitzer. 1914. Id.

4-Inch Q.F. Land Service. 1014. Id.

2.95-Inch Q.F. 1914. Id.

Guns. Handbooks for. (And see Guns. Drill for) :—
60-Pr. B.L. Land Service. 1913. Is. 6d.
18-Pr. Q.F. Land Service. 1913. (Reprinted with Amendments. 1914.) Is.

15-Pr. B.L. Marks II to IV and Carriages, Marks II* and IV, and Wagon and
Limber. Mark IV. Field Batteries. 1914. Provisional. Is.

Our stock of Military Books exceeds a million volumes.
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Guns—Continued.

15-Pr. B.L.C. Marks I., II., II*., and IV., with Mark I. Carriage and Marks I.,

\a., lb. % and Ic. Limbers and Wagons. Land Service. 1912. Is.

15-Pr. Q.F. Land Service. 1914. Is. 6d.
13-Pr. Q.F. Land Service. 1913. (Reprinted with Amendments, 1914.) Is. 3d.

12-Pr. B.L. of 6 cwt. Marks I. to IV. and IVa. and Carriages, Marks I*, I»*, and
II. Horse Artillery. 1905. Is.

10-Pr. Jointed B.L. Mule Equipment. 1914. Is. 6d.
9.45-Inch B.L. Howitzer. 1906. »d.
9.2-lnch B.L. Mark iX., " C " Mark IX., and Marks X., Xv., and X». Land

Service. 1912. Is.

8-Inch R.M.L. Howitzer of 70 cwt. Movable Armament and Armament of Worka.
Land Service. 1901. 2s.

6-Inch B.L. and B.L.C. Guns, Mountings, &c. 1904. Is. 6d.
6-Inch B.L. Marks VII. and VIIv. Land Service. 1911. 9d.
6-Inch B.L. Howitzer, 30 cwt. Marks I. and I*. 1915. Is. (In the Press.)
6-Inch Q.F. Land Service. 1903. Is.

6-Inch " B " Q.F. Land Service. 1911. Is.

5.4-Inch B.L. Howitzer. Mark I. 1902. Is. 6d.
5-Inch B.L. Marks I.—V. 1904. 9d.
5-Inch B.L. Marks IV.—V. Land Service. 1903. Is. 6d.
5-Inch B.L. Howitzer. 1915. Is.

4.7-Inch Q.F. Fixed Armaments. Land Service. 1904. Is.

4.7-Inch Q.F.B. on Travelling Carriages. Land Service. 1910. (Reprinted with
Amendments, 1914.) 9d.

4.5-Inch Q.F. Howitzer. Land Service. 1914. Is. 3d.
2.95-Inch Q.F. Mule Equipment and Man Transport Equipment. 1914. 2s.

.303-Inch Vickers Machine (Magazine Rifle Chamber), on Tripod Mounting, Mark
IV. 1914. 6d.

.303-Inch Nordenfelt 3-barrel and Gardner 2-barrel converted from 0.4-Inch and
0.45-Inch M.H. Chamber, Magazine Rifle Chamber, on Carriages. 1900. 9d.

Historical Records op the British Army :—
Horse Guards. 5s.

Dragoon Guards, 3rd, 4th, 5th, 6th, & 7th. 4s. each.
Dragoons, 1st, 3rd, 7th, 14th, and 16th. 4s. each.

12th, and 13th. 3s. each.
Marine Corps. 3s.

Foot, 2nd, 6th, 8th, 10th, 11th, 12th, 13th, 16th, 17th, 18th. 19th, 20th, 21st,

22nd, 34th, 36th, 39th, 46th, 53rd, 67th, 71st, 72nd, 73rd, 74th, 86th, S7th,

and 92nd. 4s. each. 14th, 56th, 61st, 70th, and 88th. 3s. each.
Histories. Short, op the Territorial Regiments of the British Army. 67

numbers, each Id. In one volume. 5s.

Do. The Scots Guards. Id.

Do. The 6th (Inniskilling) Dragoons. Id.

Do. Revised Editions. Id. each :

—

Alexandra, Princess of Wales's Own (Yorkshire Regiment).
The Bedfordshire Regiment.
The Black Watch (Royal Highlanders).
The Cameronians (Scottish Rifles).

The Cheshire Regiment.
The Duke of Wellington's West Riding Regiment.
The Durham Light Infantry.

The East Lancashire Regiment.
The East Surrey Regiment.
The Hampshire Regiment.
The Highland Light Infantry.

The King's Own Yorkshire Light Infantry.

The Lancashire Fusiliers.

The Loyal North Lancashire Regiment.
The Northamptonshire Regiment.
The Oxfordshire and Buckinghamshire Light Infantry.

The Prince Albert's (Somersetshire Light Infantry).

The Prince of Wales's Leinster Regiment (Royal Canadians).
The Prince of Wales's Volunteers (South Lancashire Regiment).
The Princess Charlotte of Wales's (The Royal Berkshire Regiment)

.

The Princess Louise's Argyll and Sutherland Highlanders.
The Royal Inniskilling Fusiliers.

The Royal Sussex Regiment.
The Roval Warwickshire Regiment.
The Royal Welsh Fusiliers.
The Suffolk Regiment.
The Welsh Regiment.

Read "Military Mail," the Army Paper, every Friday, Id.
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ospitals. Military Families'. Nursing Staff Regulations. Dec. 1909. Id.

ostilities Without Declaration op War, from 1700 to 1870. 2s.

VQiBMR. Elementary Military. Manual of. 1912. 6d.
<dian Empire. Our. A short Review and tome Hints for the use of Soldiers

proceeding to India. 6d.
ifantry Training. (4-Company Organization^. 1914. 6d.
istitutbs. Garrison and Regimental. Rules for the management of. 1912. Id.

KTELLIOENCE DUTIES IN THE FlELD. Rcgns. for. 1904. 2d.

talian Cavalry Training Regulations. 1911. Training for Marches. Tacties of

Minor Units, and Training of Patrols. Translated. 4d.
lmaica. Standing Orders. 1912. Is.

[RSey. Royal Militia cf the Island op. Regulations. 1914. With the Jerser
Militia Law, 1905. Is. 3d.

ino's Regulations and Orders for the Army. 1912. (Reprinted with Amend-
ments to Aug. 1914.) Is.

it Plates :—
Artillery. Royal :—

(1.) Horse and Field. Kit in Barrack Room. 1912. 2d.

(2.) Horse and Field. Kit laid out for Inspection. 1908. 2d.

(6.) Garrison. Kit laid out for Inspection. 1909. 2d.
(10.) Do. Kit in Barrack Room. 1909. 2d.

Cavalry. 1891. Id.

Engineers. Royal :

—

No. 1. Dismounted. Detail of Shelf and Bedding, with Marching Order
ready to put on. Detail of Shelf and Bedding with Drill Order
ready to put on. 1914. Id.

,i 2. Detail of Full Kit laid out for Inspection in Barrack Room. 1914. Id.

,, 4. Mounted N.C.O. or Driver and Field Troop Sapper. Full Kit laid

out for Inspection in Barrack Room. 1910. Id.

„ 5. Mounted. Detail of Shelf and Bedding. 1910. Id.

,, 6. Driver, with pair of Horses, Field Kit laid out for Inspection on
Parade, including Articles carried in Valise on Baggage Wagon.

1899. Id.

Infantry :—
No. 1. Kit in Barrack Room. 1905. 2d.

,, 2. Laid out for Inspection. 1905. 2d.
Highland. 1884. Id.

Medical Corps. Royal Army. Kit in Barraek Room. 1913. 2d.
Ordnance Corps. Army. For guidance at Marching Order and Kit Inspections.

2d.
Large Formations. The operations of. (Conduite des Grandes Unites.) Translated

from the Field Service Regulations of the French Army, dated Oct. 28th, 1913. 6d.
Law. Military. Manual of. 1914. 2s.

aw for the Reserve Forces and Militia. Manual of. 1886. Is. fid,

Machine Guns and Small Arms, .303-inch. Nomenclature of Parts, Stripping,
Assembling, Action, Jams, Missfires. Failures, and Inspection of. Revised
Edition. 1913. 3d. Amendments, No. 1. Id.

Machine-Gun. Tests of Elementary Training. Id.

Magazines and Care of War Materiel. Regulations for. 1913. 9d. Amendments,
July, 1914. Id.

Map Reading and Field Sketching. Manual. 1912. (Reprinted with Additions,
1914.) Is. (And see Schools, Army).

Mechanism as Applied to Artillery. Notes on. Second Edition. 1902. Is.

Medical Corps. Royal Army (and see Territorial Force) :
—

Admission to. Regns. for. Jan., 1912. Id.

Standing Orders. 1914. Is.

Training. 1911. 9d.
Medical Department. Army. Index to Appendices of Reports from 1859 to 1896. 3d.

Medical Service. Army. Regulations. 1906. 6d. (Reprinted with Amendments,
up to 30 Sept., 1914.) 4d.

Medical Service. Strategical and Tactical Employment of the, as carried out in an

Army Corps; with a series of Problems. Translated from the Austrian. 4s. 6d.

Medical Services. Army. Advisory Board for. The Treatment of Venereal Disease
and Scabies. First Report; 1904. Is. 6d. Second Report, 1905, 2s. Third Report,
1905, Is. Final Report, 1906, 6d.

Medical Services of Foreign Armies. Handbook of. Part I. France. fid. Part II.

Germany 6d. Part III. Austria-Hungary, fid. Part IV. Russia. 6d. Part
V. Italy. 6d. Part VI. Thb Netherlands and Belgium. 1911. 6d.

Mbkombtbr Handbook. 1911. 6d

Mess Stationery and Printing a Specialite.
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Musketry Regulations. Part I. 1909. [Reprinted, with Amendments, 1914.] 6d
Part II. Rifle Ranges and Musketry Appliances. 1910. (Reprinted, with Amen<

ments, to Oct. 31, 1914.) 4d.
Nioht Operations. Elementary Training in. 1911. Id.
Number of Troops to the Yard, in the principal battles since 1850, Memo, on

With opinions of Modern Authorities on limits of extension at the present da)
1884. 9d.

Nursino in the Army. Queen Alexandra's Imperial Military Nursing Serric*
Reprinted from " The British Medical Journal." 1905. Id.

Nursing Service. Queen Alexandra's Imperial Military. Regulations for Admiasio
to the. 1914. Id.

Officers' Trainino Corps :—
Regulations. 1912. 2d. (Under revision.)

Do. (Inns of Court). Id.
Special A.O., March 16, 1908. Id.
Junior Division. Instructions for the Annual Camps. 1913. 2d.

Operation Orders. A Technical Study by Hans von Kiesling. Translated from th
German. Is. 6d.

Optical Manual or Handbook of Instructions for the guidance of Surgeons. Thin
edition. 1885. Is. 6d.

Optics. Notes on. 6d.
Orange Free State. Topographical Survey of the, 1905-1911. Report on the. 10s
Ordnance Colleob (And see Artillery Colleoe) :—

Advanced Classes (up to 33rd). Reports on. Is. each.
Do. 34th. 6d.

Dynamics. Notes on. 2nd Edn. 3s.
Officer*' Mess (Royal Artillery), Management and First Principles of Book

keeping. 3d.
Ordnance Courses. Reports on. Is. each.
Regulations. 1907. 2d.

Ordnance Corps. Army. Standing Orders. 1912. 6d. (Reprinted with Amend-
ments to July 30, 1914. (In the Press.)

Ordnance Manual (War). 1914. 6d.
Ordnance Service. Treatiseon. Seventh Edition. 1908. With Volume of Plates. 7s. 6d

Do. Amendments, June 1909, Dec. 1910. Dec. 1912. Each Id.
Do. Amendments, Dec. 1909, Dec. 1911. Each 2d.

Ordnance Services. Army. Regulations. Part I. 1912. (Reprinted, with Amend
ments, 1914.) 6d. Part II. 1914. Instructions for Laboratories and Laboratory
Operations, Examination of Explosives and Ordnance. Is.

Pathological Specimens in the Museum of the Army Medical Depart.. Netlev.
Descriptive Catalogue of. Third edition. Vol. I. By Sir W. Altken, M.D. 1892. 5s.

Pay Duties of Officers Commanding Squadrons, Batteries, Companies. &c. Instruc-
tions. 1915. Id. (Under revision.)

Physical Training. Manual of. Reprint, 1908, with Amendments published
Army Orders to Dec. 1914. 9d.

Plage-Names Occurring on Foreign Maps. Rules for the Transliteration of. 1900. Is.

Portable Sub-Target (Mark I), and How to use it. 1911. (Reprinted with Amend-
ments, 1914.) Id.

Postal Services. Army. War. Manual of. 1913. 3d,
Projection, &c. Linear Perspective. A Text-Book for use of the R.M. Academy.

Part I. Text. Part II.™Plates. 1904. 6a.
Publications (Recent) op Military Interest. List of. Quarterly. Nos. t-8. 2d.

each; Nos. 9-17. 4d. each. (Continued by The Army Review, which set).
Railway Distances. Ireland. Handbook of. Third edition. 1884. 7s. 6d.
Railway Manual (War). 1911. (Reprinted with Amendments, 1914.) 6d.
Railways, Military. Reconnaissance and Survey op. Notes on, for Officers

R.E. Railway Companies. 1010. 2a. 3d.
Range Finder. Handbooks :

—
Infantry, No. 1. (Marindin). 1913. 3d.
Infantry, No. 2. (Barr & Stroud). 31.5 inches base. 1913. 8d.
Watkin. Regulations for instruction in, and practice with. 1882. Is.

Ranges. Miniature Cartridge. (Reprinted from The Army Review, January. 1914.) 3d.
Ranok Finding. Coast Defence. Manual of. Part I. 9d. Amendments, June 30,

1914. Id.

Recruiting for the Regular Army and the Special Reserve. Regulations. 1912.
(Reprinted with Amendments to 31st Aug., 1914). 3d.

Remount Manual (War). 1913. 2d. Rbmount Regulations. 1913. 3d.

For List of Books to be kept by Officers (videK.R.) see pages iv. & v.
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BQUiiiTiONiMO op Supplies, Transport, Stores, Animals. Labour, &c, in the

Field. Instructions for the. 1007. Id.

bsbrve (and ess Motor Reserve; Special Reserve) :—
Army Reserve. Class I. Regulations. 1911. Id. Amendments, June, 1013. Id.

National Reserve. Regulations. 1913. Id.

iple Ranges. Care and Construction op. Instructions for. 1908. 3d.

iplb Ranges. Training Ground, and Muskbtry Camp, Pbnally. (Western Coast

Defences.) Standing Orders. 1910. 2d.
!plbs, &c. Cleaning op. Notes on the. 1911. 25 for 6d.

Rifles, Short and Charger-loading, Magazine, Lee-Enfield. Handbook for

Serjeant-Instructors of Special Reserve, Officers Training Corps, and Territorial

Force in regard to the Care, Inspection, &c, of. 3d.

ussian Military and Naval Terms. Dictionary op. 1906. 3s. 6d.

tUSSO-jAPANESB WAR :—
Medical and Sanitary Reports from Officers attached to the Japanese and

Russian Forces in the Field. 1908. 5s.

Official History :—
Part I. Causes of the War. Opening events up to and including the

Battle of the Ya-lu. Second Edition. 1909. Is. 6d.

Part II. From the Battle of the Ya-lu to Liao-yang, exclusive. 1906. 5s.

Part III. The Siege of Port Arthur. 1909. 4s. 6d.
Part IV. Liao-yang. 1910. 4s.

Part V. Sha Ho. 4s. 6d.
Naval and Military :—

Vol. I. To Aug. 2, 1904. With case of Maps. 15s.

Vol. II. Liao-yang, the Sha-ho, Port Arthur. With case of Maps. 15s.

Reports prom British Officers attached to the Japanese and Russian Forces
in the Field. In three Vols., with two cases of Maps (not sold separately). 21s.

Salisbury Plain. Southern Command. Standing Orders applicable to all Troops
Encamped on Salisbury Plain, and applicable generally to Troops Quartered at

Bulford and Tidworth. 1913. 3d.
Sam-Browne " Belt, Scabbard, and Sword Knot. Specification and Drawings.

1899. Id.

Schools. Army :—
Annual Report on, for 1911-12, and 1912-13. Each Is.

Map Reading. Notes on. 1915. 3d. (And see Map Reading and Field Sketching.)
Military and other Terms, and Words which occur in Orders. Lists of. 1914. 2d.

Physiology. Elementary. Handbook. 1901. Id.
Regulations. 1911. 4d.
School Hygiene. Handbook of. For Teachers. 1907. 6d.
Singing in. Regns. for Teaching. 1911. Id.

Standing Orders for Inspectors, Examiners, and Teachers. 1010. 6d.

Type Exercises of Extracts from Regimental Orders for use of Candidates for

third-class Certificates of Education. 1912. 3d.

Scouts. Training and Use of. Lecture by Col. F. C. Carter. 1005. 2d.
Screws. Standard Leadino. Provision of, for Screw-cutting Lathes. Report of

Committee. 1905. Is.

Sevastopol. Siege of. 1854-55. 3 Vols., with case of Maps and Plans. Half
Morocco. £5 4s. Cloth £4 4s.

Or Separately :

—

Vol. I. Engineer Operations. 26s.

Vol. II. Do. With case of Maps and Plans. 50s.
Vol. III. Artillery Operations. 10s.

Sewage. Practical Treatment of. The latest development of. 1906. Sd.
Shoeburyness Garrison. Standing Orders. 1913. Is. 6d.
Siege Operations in the Campaign against France. 1870-71. (Von Tiedemann.)

Translated. 4a. 6d.
Signalling Disc. Directions for use. 1911. Id.
Signalling. Training Manual. 1907. [Reprinted with Amendments to May, 1911.1

(Oat of print.)

Do. Amendments. Nov., 1912: Mav, 1913; April and Aug.,
1914 (in one). April, 1915. Each Id.

Do. Appendix IV. Despatch Riding. Id.

Signalling Training Manual. Part II. For the use of the Divisional Signal Com-
panies and intercommunication Personnel of Units in Divisions, other than 1st

to 8th Divisions, of the Intercommunication Personnel of Units of the Territorial
Force other than Signal Units and R.G.A. Coast Defence Companies, and of
Signallers of King Edward's Horse. 1914. 6d. ; Do. Appendix I. Telephone.
Cable Drill. Artillery. Id.; Appendix II. Telegraph Cable Drill. 2d.; Do.
Appendix III. Telephone Equipment. Artillery Batteries and Infantry Battalions.
Id.; Do. Amendments, Apri l 1915. I d.

All Orders must be accompanied by a Remittance.
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Signal Service. Army. Manual of War. Provisional, 1914. 2d.
Signal Service. The Army. Id.

Small Arms. Text Book. 1909. With Tablet. 2a. 6d.
Small Wars. Their Principles and Practice. Third Edition. 1906. 4*.

Somaliland. Military REPORT ON. 1907. Vol. I. Geographical. Descriptive, ant

Historical. 2s.

Do. Operations in, 1901-1904. Official History, Vol. I. 3s.

Do. Do. Vol. II. 4s.

South African War, 1899-1902 :—

Medical Arrangements. 7s. 8d.
Medical History. An epidemiological Essay. 3s. 9d. (Reprinted from Thi

Journal of the Royal Army Medical Corps.)
Rsilways. 4s.

Surgical Cases noted. 7s. 6d.
Telegraph Operations. 10s.
Voluntary Organisations in Aid of the Sick and Wounded. Report of the Centra

British Red Cross Committee on. 1902. 3s.

Special Reserve :

—

Commission in the Special Reserve of Officers. Short Guide to obtaining a,

&c. Id.
Regulations for Ofpicers of the Special Reserve op Officers and for the

Special Reserve. 4d.
Scheme for the Provision, Organization, and Training of the Special

Reserve required to Supplement the Regular Army, and the Application of

the Scheme to the existing Militia. (Special A.O., Dec. 23, 1907.) 2d.
Scheme for the Provision, Organization, and Training op that Portion

which will be drawn from the Territorial Force to supplement the
Regular Army on Mobilization being ordered. (Special A.O., Nov. 20, 1908).
2d.

Staff College Regulations (Camberley). 1905. Reprinted with Amendments, up to
Nov. 30, 1910. Id.

Staff. General. Duties of. (Von Schellendorff .) Fourth Edition. 1905. (Oaf of print.)

Stations of Units of the Regular Forces, Militia. Special Reserve, and Terri-
torial Force. Quarterly up to No. 45, July 1914. Each 2d. (Publication

suspended.)
Statutes relating to the War Office and to the Army. 1880. 5s.

Statutory Powers of the Secretary of State. Ordnance Branch. 1879. 5s.

Steam Engines and Boilers and Gas and Oil Engines. Notes and Memoranda on
the Management of. 1911. Id.

Sudan Almanac. 1915. Compiled in the Intelligence Dept., Cairo. Is.

Sudan. The British Force in the. Standing Orders. 1914. 9d.

Sudan. The Anglo-Egyptian. A Compendium prepared by Officers of the Sudan
Government :

—

Vol. I. Geographical, Descriptive, and Historical (with Eighty-two Illustra-

tions). 10s.

Vol. II. Routes, 7s. 6d. (not including Chapter VII. Supplement (A) ).

Do. In Separate Chapters. Is. each :

—

I. and II. Nil; III. North-Eastern Sudan; IV. Eastern Sudan; V. Central
Sudan; VI. South-Eastern Sudan; VII. Bahr el Ghazal ; VIII.

Kordofan ; IX. North-Western Sudan.
Do. VII. Supplement (A). Bahr el Ghazal. Additional Routes. Is.

Sudan Campaign. History of the. In two parts, with case of Maps. 1890. 15s.

Supply Manual (War). 6d.
Supply. Reorganised Systems of, and of Ammunition Supply of the Expeditionary

Force in War, consequent on the introduction of Mechanical Transport.
Memorandum Explaining the. Feb. 1912. Id.

Supply, Transport, and Barrack Services. Regulations. 1908. 9d. (Under
revision.)

Surveying. Topographical and Geographical. Textbook of. 1913. 7s. 6d.
Do. 1905. Appendix XI. Tables for the Projection of Graticules for squares of

1 deg. side on scale of 1 ; 250,000, and for squares of h deg. side on scale of

1 : 125,000; with other Tables used in Projecting Maps. 4d.

Do. 1905. Appendix XII. Tables for the Projection of Graticules for Mapa
on the Scale of 1 : 1,000,000. 1910. 2d.

Tactical Rides and Tours on the Ground. The Preparation and Conduct of.

Translated from the German. Is. 3d.

Directions for Deposit Accounts and Terms see pagfc i.
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ilbgraphy and Telephony. Army. Instruction in :—

Vol I. Instruments. (Reprinted with Corrections, 1914). Is. 6d.

Vol. II. Lines. 1909. (Reprinted with Corrections, 1914.) Is.

elescopic Sights. Handbook. Land Service. 1904. 4d.

erritorial Force (and see Equipment; Establishments) :—

Cadet Units in the British Isles. Regulations governing the Formation. Organ-

ization and Administration of. 1914. (Reprinted with Amendments m Army

Orders to Dec, 1914.) Id.

Field Kits. Officers and Men. Id.

Hospitals, General, of the. Regulations for. 1912. 2d.

Medical Corps. Royal Army. Syllabus of Training. 1914. Id.

Mobilization of a Territorial Infantry Battalion. (Reprinted from The Army

Review, July, 1913.) 3d.

Nursing Service. Standing Orders, 1912. Id. (Reprinted with Amendments,

1914.)

Pay Duties during Embodiment. Instructions in. 2d. (In the Press.)

Regulations for the, including the Territorial Force Reserve, and for County

Associations. 1912. (Reprinted, with Amendments, published in Army

Orders to Dec. 1, 1914.) 6d.

Voluntary Aid :

—

Scheme for the Organisation of, in England and Wales. Dec. 1910. (Out of

print.) Amendments, lcl.

Do., in Scotland. Oct. 1911. 2d. Amendments Id.

Training. (Extracts from " Medical Corps. Royal Army. Training. 1911. )
8d.

Tractor Triais held by the Experimental Sub-Committee of the Mechanical Trans-

port Committee at Aldershot, Sept. and Oct. 1903. Report on. 6d.

Training and Manoeuvre Regulations. 1913. 4d.

Transport Manual. Field Service. 1905. Part I. Provisional. 4d.

Transport, Mechanical. Heavy Pontoon Bridge for use by. Provisional. 1914.

2d. Regulations for the Appointment of. Inspectors of. Id.

Transport. Pack. Notes on. Id.

Trumpet and Buglh Sounds for the Array. With Instructions for the Training of

Trumpeters and Buglers. 1914. 9d.

Typhoid (Anti-) Committbe. Report. 1912. 2s. 6d.

Typhoid (Anti-) Inoculation Commutes. . Report on Blood Changes following

Typhoid Inoculation. 1905. Is. 6d.

Urdu-English Primer. For the Use of Colonial Artillery. 1999. 15s.

Valise Equipment. Instructions for Fitting:—

Pattern 1888 with pattern 1894 Pouch opening outwards. 1995. Id

Bandolier pattern. 1903. 2d.

Valparaiso. The Capture of, in 1891. Is.

Venereal Disease. (See Medical Services.)

Veterinary Corps. Army :—

Regulations for Admission. 1910. 2d.

Standing Orders. 1906. 4d.

Veterinary Manual (War). 1914. (In the Press.)

Veterinary Services. Army. Regulations. 1906. (Reprinted, with Amendments to

Dec. 1, 1914.) 3d.

Voluntary Aid. See Territorial Force.

War Office List, and Administrative Directory for the British Army. 1914. 5s. net.

Warfare. See Land Warfare.

Water Supply Manual. Is. 6d.

Works Manual. War. Provisional. 1913. 4d. ; Appendix I. Id.

X-Ray Apparatus. Hints regarding the Management and Use of. 3d.

Yeomanry and Mounted Rifle Training. Parts I. and II. 1912. (Reprinted with

Amendments, 1915.) 6d. (In the Press.)

Zulu War of 1879. Narrative of the Fteld Operations connected witi the. 1991.

Reprinted 1907. 3s.
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OFFICERS^ MESSES.
Tfe« Royal get of Account Books (oopyright) arranged by Major D. Whyt*

No. l.—Ordor Book _
% 5 (

No. 2.—Oash Account. ... ... ,., ,, t ttt iM 3^2 (
No. 4.—Cellar Book „. t#t

"*
;" 34 (

No. 5.—Messing Aooount ... ... .„ t-t ii§ 24 (
No. 6.—Daily Wine Aooount .,[ ]" [[] 24 (
No. 7.—Mess Sergfcs* Stock Book ,[[ \\\ ][[ 24 C
No. 8.—Summary of Monthly Ac/s '. ..,' 24 C
No. 9.—Breakage Book " '"

10 |
No. 10.—Visitors' Book '"

\\\ \\\ go C
No. 11.—Minute Book ... \\\ ]]]

j"
xo C

No. 12.—Stock Book, for Linen ; Silver ; Glass and Furniture ..'! 12 G
No. 13.—Guest Book

t#i 10
No. 14.—Caterers' Daily A/o of Messing Stores Purchased*' Z 12
No. 15.—Caterers' Monthly Grocery A/o Book . 12
No. 16.—Whist or Bridge Book ... " 12
No. 17.—Washing Book _ ... .'". [[[ '][ 2
No. 18.—Messing and Wine Account Book, Small size suitable for

Detachments, Special Reserve, and Territorial Force
Messes ... , #t t

.

### 5 q
xt 1 n vS

1
.

1* Book can al8° be suPPJied in Loose Sheets, price 2s. per'doBenV
&o. 19.—Wine and Messing Account Combined 21SM

~tt S,ZE
'
SPEOIAI-LY ADAPTED TO MEET THE REQUIREMENTS OFSERVICE BATTALION, DETACHMENT AND TERRITORIAL MESSES.

No. 2.—Oash Account 5
No. 4.—Cellar Book .'.' '.'.'. "". '""

7 g
No. 8.—Summary of Monthly Accounts ... ... ,","." ... 7 6

w°"
^.—Combined Daily Wine aud Messing Account* ...

''' 21
iNo. 20.—Inventory of Mess Property Book 7 6

r* 1 u • , „ . 250 500
Daily Messing and Wine Sheets, size 21 in. by 16£ in. ... 36/- 50/-
Daily Wine and Messing Sheets (Official Pattern) " B "

nm 1 ™ ^.„ Per doz., 2s., per 100 14

SSS?**
8^ess Bllls

'
suitable for any Mess, 2s % per 100.

WHlSt Scoring Tablet. 100 printed tear-off pages, with loop
"riP?1"*1

' .. ... each 1
IMto ditto for Bridge each 1

REGIMENTAL CRESTED PLAYING CARDS.
Smooth or Pneumatic Backs, with Crest printed from Plate. The
frmttng %g guaranteed to be Permanent, as cards are Enamelled after
Printing. —

Reading Cases for Newspapers and Magazines, see Page 62.

BAND ACCOUNT BOOKS
(Vide W.(X Letter 103/Genl. No./1002, A.G. 3, of April, 1907).

Form "A" Quarterly Aooount 16
„

lf B" Distribution of Engagement Money for Quarter... 17 S
" «««„ Pl8tpib8|t«on of Money earned by Engagements 17 S
8i D Extra Pay and Expenditure &®r month, per 100

Sheets S 6Band March Music Cards, 9 staves, ruled both sides.Size 7jtn. by E>lln, 100, 5/- ; 500, 20/- ; 1,000, 30/-.

For our Photographic Department see page iii
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SERGEANTS' MESSES.
ACCOUNT BOOKS.

Made of tf\e Best Account BooK Paper an,d Strongly Bound in Leather.

No. 2.—Monthly Mesaing Account Book ... ... ....

No. 3—Inventory of Mesa Property Book (Large Size) ...

No. 4.—Daily Cash Takings Book ...

No. 5.—Monthly Statement and Balance Sheet ...

No. 6.—Caterer's Daily Stock Account Book
No. 7.—Monthly Stock Account and Proof of Cash Book
No. 8.—Billiard Account Book
No. 9.—Washing Book
No. 10.—Goods Order Book
No. 11.—Proposition Book .. ... ... .« ... tt(

SMALL SIZE, SPECIALLY ADAPTED TO MEET THE REQUIREMENTS OF
SERVICE BATTALION, DETAOHMENT AND TERRITORIAL MESSES.

No. 2.—Monthly Messing Account
No. 4.—Daily Cash Takings
No. 5.—Monthly Statement and Balance Sheet
No. 6.—-Caterer's Daily Stock Account ...

No. 7.—Monthly Stock Account and Proof of Cash
No. 12.—Inventory of Mess Property Book

Sample Sheets of an,y Book can. be forwarded. /\ccoun,t BooKs made to any
special pattern, on the shortest notice.

s. d.

21
27 6

12
21
21
21
9
4

5
10

OF

5

5
5
7 6

5
7 6

PRINTING FOR DANCES, CONCERTS, &c
Invitation Cards for Annual Balls, Quadrille Parties, Practice Dances,

Smoking Concerts, &c., &c, printed, to order in correct style, and
embossed with Regimental Crest. Prices from 4/6 per 100.

Ball Programmes in many High Class and Artistic Designs. Printed
toi customer's copy, with Regimental Crest embossed in colour, or
illuminated in gold and colours, complete with pencils and tassels.

Prices from 16/- per 100.

Orders executed within a few hours, and proof sent (when required) by
return of pott.

Write for SAMPLES and complete Price List.

Cloak Room Tickets in Books, on stout paper, good bold figures in
duplicate and perforated: No. 1—1 to 200; No. 2—201 to 400;
No. 3, 401 to 600. All at 1/- per Book.

Ball Room Programme Stand, 7/6.—Made in leather, gold lettered,

supplied with bold figures from 1 to 24 and names of all dances
(including Supper Dance), which may be instantly changed. For
Balls and Quadrille Parties they will be found indispensable.
Made to stand, or hang up.

Whist Drives. Scoring Cards.—Printed both sides with Rules, in four
different colours, Per 100, 2s, 6d.

Playing Cards supplied in all qualities. Special quotations for Crested

Playing Cards.

Reading Cases for Newspapers and Magazines. See page 62.

For our Photographic Department see page iii.
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READING CASES
FOR LIBRARY TABLES.

To all half-bound Leather (back and corners) Gases the Crest o£

Regiment is added free of Charge.

Bound in Half-

*•—

Bound in Half-
Medium Bound Medium Bound
Leather. Leather. Leather. Leather.

Aldershot News. 6/- ... 7/- Navy List ... 3/- ... 5/-

Answers ... 4/6 ... 6/- Nin'teenth Century4/- ... 5/-

&.B.C. Rail. Guide 3/- ... 5/- Pall Mall Mag, 4/- ... 5/-

Ally Sloper ... 5/- ... 71- Pearson's Mag. 4/- ... 5/-

Army and Navy 4/9 ... 71- Pearson's Weekly 5/- ... 7)-

ArmyLIst(English)3/- ... 4/- Postal Guide 3/- ... 4/-

Army List (Indian) 3/- ... 5/- Punch ... 4/6 ... 51-

Blotting Cases 5/- ... 7/- Royal Magazine 4/- ... 5/-

Bradshaw ... 3/- ... 4/- *Regimental Paper 4/- ... 5/-

Broad Arrow 4/9 ... 6/6. Scraps ... 5/- ... 71-

Cassell's Magazine 4 /- ... 5/- Sketch ... 4/9 ... 7/-

Cavalry Journal 4/- ... 5/- Sporting & Dram. 4/9 ... 7/-

Century ... 4/- ... 5/- Sphere 4/9 ... 7/-

Cornhill ... 3/- ... 4/- St. James'sBudget 4/9 ... 71-

Country Life 4/9 ... 6/6 Strand Mag. 4/- .... 5/-

Field ... 5/- ... 71- Tit Bits ... 4/6 ... 6/-

Graphic ... 5/- ... 71- Truth ... 4/9 ... 6/6
Harmsworth Mag. 4/- ... 5/- United Service Gaz. 4/9 ... 6/6
Harper's Monthly 4/- ... 5/- Vanity Fair... 4/9 ... 6/6
Idler ... 4/- ... 5/- Whitaker's Almnc. 3/- ... 4/6
Illustrated News 5/- ... 7/- Whitehall Review 4/9 ... 6/-

Judy ... 4/6 ... 5/- Windsor Mag. 4/- ... 5/-

Military Mail 6/- ... 7/- World ... 4/9 ... 71-

* When ordering, please send a copy for size.

CRESTED NOTE PAPER & ENVELOPES for Reading Rooms supplied at

Speoial Prices for quantities.

Blotting Pads with Best Morocco Leather Corners, 1/6 and 2/6 each.

Playing Cards at 10/- and 12/- per Doz. Pncks.

Pens from 1/- per Gross. Blotting Paper 1/- and 1/6 per Quire,

Penholders 3/- per Gross. Best Ink 1/- and 2/- per Bottle.

Rubber Stamp for Marking Papers, Magazines, etc. (See Specimen Book„
Post Free).
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PERMANENT PASSES.
For Sale in Royal Army Temperance Association

Rooms, Libraries, and Institutes.

Made in three sizes, suitable for the pocket, as under : No. 1 size

oan be supplied with Army Form B 295 inside, they can also be

printed to any Regimental Pattern for initialling monthly or

otherwise.

No. I size closed, No. 2 size closed, No. 3 size closed,

8-ins, X2J-ins. 3-ins. X 2-ins. 2*-ins. X 2-ins.

SAMPLES SENT ON APPLICATION.

NOTE REVISED REDUCED PRICES.

50, 9/- ; 100, 15/- ; 200, 28/- ; 500, 60/-.

Strongly made in Red, Blue, or Green Cloth.

Passes.—Army Form B 295 _ per 100, 6d.
;
per 1,000, 4/-

RECIMENTAL CRESTED STATI0KERY PACKETS.
Note Paper and Envelopes stamped with Regimental Crest in any
colour. No charge for dies. Every Regimental die is kept in stock

Special Terms to R.A.T. Association Rooms and
Libraries.

Price List of Articles sold in Canteen. Size 22$-in. by 16|-in.,

25,2/6, 50,3/6, 100,8/-
List of Articles giving Percentage Form, Army Form F 707,^

25,4/-, 60,6/-, 100,8/

REGIMENTAL CHRISTMAS AND NEW YEAR CARDS.
FOR SALE IN LIBRARIES AND INSTITUTES.

Designs (free of charge) and Estimate will be submitted
upon receipt of full particulars.

Prices vary according to Design—Orders of 500, from 2/- per doz.

„ 1,000 „ 1/9 „
Special Reduced Pricesfor large quantities.

POSTCARDS OF THE BRITISH NAVY
From Super-Dreadnought to Submarine, a unique series

of 1 20 cards, reproduced from Photographs, and Embossed
with Ship's Crest.

Price 7/6 Complete Set
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The BRITISH ARMY
POSTCARDS OF EVERY REGIMENT, ACCURATE IN

COLOUR, WITH CREST AND HISTORICAL DESCRIPTION.

THE ONLY ARMY POSTCARDS

AUTHORISED BY WAR OFFICE.

JUST PUBLISHED. PRICE-ONE PENNY EACH.

COMPLETE SET, 7/6.

CAVALRY.

Nos.
1 1st Life Guards
2 2nd Life Guards
8 Royal Horse Guards (The Blues)

4 1st (King's) Dragoon Guards
5 2nd Dragoon Guards (Queen's Bays)
6 3rd (Prince of Wales's) Dragoon Gds.
7 4th (Royal Irish) Dragoon Guards '

8 5th (Princess Charlotte of Wales's)
Dragoon Guards

9 6th Dragoon Guards (Carabiniere)

10 7th Princess Royal's Dragoon Guards
11 1st (Royal) Dragoons
12 2nd Dragoons (Royal Scots Greys)
13 3rd (King's Own) Hussars
14 4th (Queen's Own) Hussars
15 5th (Royal Irish) Lancers
16 6th Inniskilling) Dragoons
17 7th (Queen's Own) Hussars

Nos
18
19
20

21

22
23

5th (King's Royal Irish) Hussars
9th (Queen's Royal) Lancers
10th (Prince of Wales's Own Royal)
Hussars

11th (Prince Albert's Own) Hussars
12th(Prince of Wales's Royal) Lancers
13th Hussars

24 14th (Kingjs) Hussars
25 15th (The jxinff's) Hussars
26 16th (The Queen's) Lancers
27 17th (Duke of Cambridge's Own)

Lancers
28 18th (Queen Mary's Own) Hussars
29 19th (Queen Alexandra's Own Royal)

Hussars
30 20th Hussars
31 21st (Empress of India's, Lancers

INFANTRY.

Nos.
32 Grenadier Guards
33 Culdstream Guards
34 Scots Guards
35 Irish Guards
36 The Royal Scots (Lothian Regiment)

—1st Foot
37 The Queen's (Royal West Surrey

Regiment)—2nd Foot
38 The Buffs (Bast Kent Regiment)—

3rd Foot
39 The King's Own (Royal Lancaster

Regiment) - 4th Foot
40 The Northumberland Fusiliers—5th

Foot
41 The Royal Warwickshire Regiment

6th Foot
42 The Royal Fusiliers (City of London)

Regiment—7th Foot
43 The King's (Liverpool Regiment)—

8th Foot
44 The Norfolk Regiment—9th Foot

Nos.
45 The Lincolnshire Regiment—10th

Foot
46 The DevonshireRegiment—11th Foot
47 The Suffolk Regiment—12th Foot
48 The Prince Albert's (Somersetshire

Light Infantry) 13th Foot
The Prince of Wales's Own (West
Yorkshire Regiment) 14th Foot

The East Yorkshire Regt.—15th Foot
The Bedfordshire Regt.—16th Foot
The Leicestershire Regt.—17th Foot
The Royal Irish Regt.—18th Foot
Alexandra, Princess of Wales's Own
(Yorkshire Regt.)—19th Foot

The Lancashire Fusiliers—20th Foot
The Royal Scots Fusiliers—21st Foot
The Cheshire Regt.—22nd Foot
The Royal Welsh Fusiliers—23rd Ft.
The South Wales Borderers—24th Ft
The King's Own Scottish Borderers
—25th Foot
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IN FANTRY-Cw»//«««4

The Cameroniana (Scottish Rifles)—
26th and yOth P'oot

The Royal Inniskilling Fusiliers

—

27th and 108th Foot
The Gloucestershire Regiment 28th
and 61st Foot

The Worcestershire Regiment—29th
and 36th Foot

The East Lancashire Regiment

—

30th and 59th Foot
The East Surrey Regt. 31st & 70th Ft.

The Duke of Cornwall's Light Infan-
try—32nd & 46th Foot

The Duke of Wellington's (West Rid-
ing Regt.)—33rd it 76th Foot

The Border Regt,—34th & 55th Foot.
The Royal Sussex Regt.—35th and
107th Foot

The Hampshire Regt.—37th &67th Ft
The South Staffordshire Regiment

—

38th and SOth Foot
The Dorsetshire Regt.—39th & 54 th

Foot
Tho Prince of Wales's Volunteers
(South Lancashire Regt.)—40th
and 8md Foot

The Welsh Reek—41st and 69th Ft.

The Black Watch—(Royal High-
landers)—42nd and 73rd Foot

The Oxfordshire and Buckingham-
shire Light Infantry—43rd & 52nd
Foot

The Essex Regt.—44th & 56th Foot
The Sherwood Foresters (Notting-
hamshire and Derbyshire Regt.
—45th and 95th Foot.

The Loyal North Lancashire Regt
47th and 81st Foot

The Northamptonshire Regiment

—

48th and 58th Foot
Princess Charlotte of Wales's (Roval
Berkshire Regt.)—49th & 66th Ft.

The Queen's Own (Royal West Kent
Regt.)—50th and 97th Foot

Nos.
84 The King's Own (Yorkshire Light

Infantry)—51st and loath Foot
85 The King's (Shropshire Light Infty.)

—53rd and 85th Foot
86 The Duke of Cambridge's Own (Mid-

dlesex Regt.)—57th and 77th Foot
87 The King's Royal Rifle Corps—

60th Foot
88 The Duke of Edinburgh's (Wiltshire

Regt.)—62nd and 99th Foot
89 The Manchester Regt.—SSrd & 96th

Foot
90 Prince of Wales's (North Stafford-

shire Regt.) -64th and 98th Foot.
91 The York and Lancaster Regiment

—

65th and 84th Foot
92 The Durham Light Infantry—-68th

and 106th Foot
93 The Highland Light Infantry—71st

and 74th Foot
94 Seaforth Highlanders—(Ross-shire

Buffs, The Duke of Albany's)—
72nd and 78th Foot

95 The Gordon Highlanders—75th and
92nd Foot

96 The Queen's Own Cameron High-
landers—79th Foot

97 The Royal Irish Rifles—83rd and
86th Foot

98 Princess Victoria's (Royal Irish
Fusiliers)—87th and 89th Foot

99 The Connaught Rangers—88th and
94th Foot

100 Princess Louise's (Argyll and
Sutherland Highlanders)—91stand
93rd Foot

101 The Prince of Wales's Leinster
Regiment (Royal Canadians)—
100th and 109th Foot

102 The Royal Munster Fusiliers—101st
and 104th Foot

103 The Royal Dublin Fusiliers—102nd
and 103rd Foot.

104 The Rifle Brigade (The Prince Con-
sort's Own).

ARTILLERY, ENGINEERS and DEPARTMENTAL CORPS.
Royal Horse Artillery
Royal Field Artillery
Royal Engineers
Army Service Corps
Royal Army Medical Corps
Royal Flying Corps.
Royal Garrison Artillery

112 Army Veterinary Corps.
113 Army Ordnance Corps
114 Army Pay Corps
115 Corps of Military Police (Mounted)
116 Corps of Military 1 olice (Foot)
117 Royal Marine Artillery and Light

Infantry

H.M. King George V. | F.-M. Lord Kitchener | F.-M. Sir John French.

THE BRITISH ARMY POSTCARD ALBUM.
Handsomely bound in full leather, gold lettered, 10 in. X 8 in. 10
Supplied complete with set of 120 Army Postcards (arranged

in Army List order) - 18
A Cheaper Album, bound in Art Cloth 4
Supplied complete with set of 120 Army Postcards (ananged

in Army List order) 12 6
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I

y
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A.

PAGES
... 31
... 31
... 31

A B of the Union Jack
Royal Navy ...

f* „ Army
account Books—
Artillery Bty. or Coy. Funds ... 4
-Band

6q
Officers' Mess 60Pay Sergeants' Complete '.'.'. '." 41
Sergeants'

gjActive Service Pocket Book" ."'
15

Aj-" A .," -^ » Dictionary 31
Adjutant's Duty Roster ... ... 40

ADMINISTRATION—
Organisation, etc., Made Easy... 19As Practised in the BritishArmy

19

Consult also List of " Official " Military
Books, p. 48 et sea.

*ff °J a Horse, How to Tell 3Aids to Scouting " ic
Aiming Cards ... 21

J?™ e
* f

nd Firine. How to In"
strnct in 91

Aldershot, Map of Z 28" Aldershot News "
... 3?

Alphabetical File for Conduct
Sheets 30

Alphabet and Numeral Signs'Semaphore ...
K '

25
Alphabet, Scouts', of Note's and
Queries

1fi
Applied Tactics '." "'. "] g

a sIV A . "« Letters on '."

7Arithmetic for 1st Class Army
School Certificates .29

ABMY—
Forms, All Services ... 42-3
Orders, Case for 39
School Certificates, Guides'for '.'.'.

29
Service Corps Duties in Peaceand War 7-j

AETILLEET—
Bty. or Coy. Duty Roster ... 4, 40

Funds Account
Book 4, 40

>» » », Orderly's Weekly
Detail Book ... 4

» »» m Record of Offences 4
Fire: the Battery 4
Field Gunner's Catechism ... 4
Garrison, Ooy. Roll Book ... 4
Horse and Field, Roll Book ... 4

»* »> .» Shoeing List,
etc 4

ARTILLERY—continu$d.
Letters on
Ranging Blocks
Range Taker's Card
Weekly Inspection Reports

Consult also List of " Official " Militar.

Books, p. 48 et seq.

Athletics, etc., Books on
Atlas, Military

„ of the Horse
Attendance Report, School, Case

to Hold

Balkan Peninsula, Military Geo-
graphy of

Band Account Books

BARRACK ROOMS—

AllDaily Duty Roster, Sheet
Arms

Useful Sheets of Instruction for
" Wrinkles "

Battles, Dictionary of
Battles, See Campaigns and Battles
Bed Cards
Bisley Camp, Map of
Board Sketching
Body-Building
Boer War, Handbook of
Boy Scouts, Books, etc* for
Boxing: The Modern System of
Breathing, for Health, etc.

The Art of

BRITISH ARMY—

Crests, official (in packets)
and Badges in Daily

Use
Medals and Ribbons
Records and Badges
Ribbons and Buttons

British Empire, Flags of the
Bush Warfare ... ...

C.

Caesar's Despatches
Campaigns (1796-1815), Precis of
Great

3:

W



PAGES
CAMPAIGNS AND BATTLES—
Marengo and Honenlinden, 1800 10
Ulm, Trafalgar, Austerlitz, 1805 9
Peninsular War, 1808-14 10
The Leipzig Campaign, 1813 ... 12
Waterloo 12
Crimean War, 1854-56 12
Tn Bohemia 9
Magenta and Solferino, Cam-
paign of 10

American Civil War, 1861-65:
Crisis of the Confederacy ... 9
Fredericksburg Campaign ... 9
Stonewall Jackson 11
Virginia Campaign 12
Grant's Campaign in Virginia,

1864 ..I 12
Battle of Custozza, 1866 9
Franco-German War, 1870-71

:

Battle of Spicheren 9
Saarbrtick to Paris 11
The People's War in France... 11
With the Royal Headquarters 12

Russo-Turkish War, 1877 ... 12
Gourko's Advance Guard ... 10

Handbook of the Boer War,
1899—1902 11

Russo-Japanese War, 1904-5 ... 11
Salamanca (Encounter and
Counter-stroke) 11

Story of Franco-German War... 10
laptain Tatham of Tatham
Island 31
ards, Bed 39

Door 40
Playing 60

A8ES—
Annual Musketry Return ... 39
Army Orders 39
Attestation Forms 39
Conduct Sheets 39
Daily Messing Book 39
Despatches, Documents, etc. ... 39
Handy Refill 25
Passes 39
Pay and Mess Books 39
Signalling Messages, Memo
Forms, etc 39

School Attendance Report ... 29
Target Register 39
ash Book and Ledger (A.B. 69) ... 40
atechism on Field Training ... 5

AVALRY—
In Action in the Wars of the
Future 1

In Future Wars '..'.

i
In the Russo-Japanese War . 1
Its Past and Future 1
Letters on 1
On Service ... "] 1
Protection : Mounted Piquets
and Vedettes 2

Roll Book, Squadron ... 2 & 42
Roll Book, Troop 2 & 42
Studies from two Great Wars... 1
Strategical and Tactical 1
The Stableman's Course ... 3

PAGE*
CAVALEY

—

continued.
Tactical Questions and Answers
on Z

Consult also List of " Official " Military

Books, p. 48 et sea.

Christmas and New Year Cards 63
Clothing and Equipment Ledger,
Volunteer Training Corps ... 28

Club Swinging 44

Communication, Lines of, in War 14
Composition for 1st and 2nd

Class Army School Certificates 29
Coy. Drill Cards 5

„ „ Made Easy 5

Compass, The Magnetic, and How
to Use It 16

Compounding and Dispensing
Made Easy 26

Conventional Signs ... 16

Crests of the British Army ... 31

„ and Badges of the Yeo-
manry 31

,, of the Royal Navy 31
Cricket Scoring Book 44
Crimea, War in the 12

Custozza, Battle of 9
Cyclists, Passes for 41

D.
Defence of Duffer's Drift 7

Despatches, Case for 39
Detail Book, Sergt.-Maj.'s (Inf.) ... 40
Diagram of the Horse 8

Diagrams of the Rifle 21

Diagram .303-in. Vickers Machine
Gun ... 21

Diary, Reference Tablet 41

Diet Sheets for Squadron, Bat-
tery, or Company 40

DICTIONARIES—
See Hindustani Dictionary ; also

Vocabularies 30

"Active Service Pocket 31

English-French, The Soldier's ... 32

English-German, The Soldier's ... 32

Discipline: Its Reason, etc. ... 31

Discipline, Mainly About 33

Disease in Armies in the Field,
Prevention of 26

Disease, War with 26

Dogs, and How to Keep them ... 32

Door Cards 40
Drawing, Panorama, Military ... 16

Drill Cards 5

„ and Physical Exercises ... 45

„ Attendance Register and
Parade State. V.T.C. ... 28

Driver's Orders A.S.C. 2
Dumb Bell Drill 44

Duty Roster, Bty., or Co. of Arty. 40

„ „ Infantry 46

„ „ Adjutants 40
Duty Slip ... 40
Duties of Coy.-Sergt.-Major and
Quartermaster-Sergt 40

E.

Educational Books (Army Schls.) 25
Consult also List of " Official " Military

Books, p. 48 et seq.
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PAGES
Encampments Made Easy 32

English-French Dictionary, The
Soldier's 32

English-German Dictionary, The
Soldier's 32

English History for 1st Class
Army School Certificates 29

ENGINEERING—
Stress Diagrams 19

Consult also List of " Official " Military

Books, p. 48 et sea.

Envelopes, for Field Reports ... 15

Equipment Made Easy 19
Equitation, etc., Books on ... 2—

3

Etiquette, Hints on, for Terri-
torial Officers 27

Extended Order Drill and the
Company in Battle 6

Feeding of Fighting Armies ... 13

FIELD—
Conduct Book 39
Fortification, .Notes on the Text-

books 19

Gunner's Catechism 4

Message Book 15

Note and Sketch Book 15

Report Book 15

Report Pad 15

Sanitation for Territorial
Officers 27

Service Sketching Case and
Note Book 17

Sketching Book 17

Case 17

,, Companion 17

Training, Infantry 5

Fire Discipline 7

„ Engine Drill 32

First Aid, Notes on, N.C.O.'s and
Men 26

Flags, British Empire, & National 32

Forms, etc., Army 42
Fortification and Engineering,
Books on 19

FORTIFICATION—
Applied to Schemes 19

Field, Notes on the Text-books 19

Its Past Achievements, etc. ... 19

Notes on 19

Consult also List of " Official " Military

Books, p. 48 et sea.

Forty-One Years in India 10

Fountain Pen "Imperial Service" 34

Franco-German War 1870-71 ... 10

Fredericksburg, The Campaign of 9

„ A Study in War 10

Free Gymnastics 44
Freemasonry, A Concise History of 32

„ Military Lodges ... 34
French in Three Months 32

French-English Military Vocabu-
lary 32

Frontier Warfare, Indian 13

PAGES

40

G.
Gettysburg, History of
Goods Order Book
Gourko's Advance Guard in 1877 1C

Grocery Slips ... ... *
Guard, On, What to do, etc. ...

Guerilla Warfare ...

GUIDES—
For Army Schools (Educational)
Certificates

To Copying Manuscripts
„ Health , ... ...

„ Horsemanship and Horse
Training

For 303-in. Vickers Machine Gun
To medical Onicera on Fiela

Service
„ Military Map Reading
„ Official Letter Writing,

Orders, etc „ ••-

„ Promotion Officers in Sub-
ject "A" ... ... —

„ Promotion, N.C.Os., Inf. ... _
R.A.M.O. &

„ Signalling, Army
„ Spelling
„ Squad Drill and Rifle Exer

cises, V.T.C
Guns and Gunnery
Guns and Cavalry
GYMNASTICS—
Exercises on the Horizontal Bar 4«

Exercises on the Parallel Bars
Free • •
Vaulting Horse, and How to

Use It ...

2C

2*

HAND-BOOKS— ^
For DriverB of the Mounted
Services ••• ••• ••• •••

Handbook of Company Drill

„ Battalion „ ...

Health, Books on generally 44-4

Guide to ... _ ... 4

„ The Soldier's, and How
to Preserve It

HINDUSTANI—
Guide to •••

Concise English Hindustani Die-

tionary ••• *

Introductory Exercises in Urdu
Prose Composition

Specimen Papers (English and
Vernacular) ... ... ••• 3

Pocket Book of Colloquial Hin-
dustani ... •• '

Annotated Glossary to the
Bagh-o-Bahar \

Hints
To Soldiers Proceeding to India 3

On Etiquette and Dress for Ter-
ritorial Ofl&cer* 1

„ Horses
„ Stable Management ... ...

„ The Use of the Eifle for
Beginners I

„ On Training Territorial
Infantry

„ Solving Tactical Problems
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10
.. 20

The Principles of 20

PAGES
NTS

—

continued.
Tactical, for M.I.. Men 2
o Young Officers Zt

Soldiers 40
, Recruits 33
story of the Royal Irish Rifles 33
story. Military, Books on ... 9-12

also European Campaigns
and Battles.

Consult also List of " Official " Military
Books, p. 48 et seq.

henlinden, Battle of
me Defence (Ellison)

„ The Priu_
rizontal Bar, Exercises on ... 44
>RSE—
^.nd Stable Management ... 3
Ulas of the 2
Magram of the 3
low to Tell the Age of a ... 3
fanagement and Care of the ... 3

"^oints of the 3
record Book 3
hoeing, The Art of 3
rsemanship and Horse Train-
ag 3
rses and Stables 3

Hints on 2
on Board Ship 3

w to Keep " Fit " 45
w to Instruct in Aiming and
'iring 21
giene, Manual of Veterinary 3

Military 26
„ Manual of Sani-

tation for
Soldiers ... 26

rthe Musketry Course Made
3asy 21

I.

perial Defence 13
iia, Sport in 46
iian Frontier Warfare lo
iian Mutiny of 1857 10
^antry Range Taker's Card ... 23

PANTRY—
battalion Drill, Handbook of ... 5
Jo. Detail Book and Duty Roster 41
„ Drill, Handbook of 5
„ Duty Roster 40
, Training, Catechism on ... 5

i „ Made Easy ... 5
ixtended Order Drill and the
Company in Battle 6
teneral's Inspection Cards ... 40
ntrenchments. The Execution of 6
[ey Range Block 5
ietters on 6
[ethod of Trench-Making by
Night 6
Counted. 8ee Mounted Infantry
Tight Operations 6
;ange Taker's Card 23
-apid Training of a Company

for War 6

toll Book, Company or Section 42

PAGES
Infantry—continued.
Squad, Section and Company
Drill Made Easy 5

Sergt.-Maj.'s Detail Book and
Duty Roster 40

Training of an Infantry Com-
pany 6

Consult also List of " Official " Military

Books, p. 48 et seq.

Information in War 13

Inspection Cards, General's, All
Arms 40

K.

Key Range Block (Infantry) ... 5

Kit for West Africa, Notes on ... 34

L.

Ladder Drill (Fireman's) 32

Land Defence, Principles of, etc. 19

Landscape Targets m 21-22

LAW—
Military, Made Easy 21
Power of the Company Com-
mander 20

Summary Power of Command-
ing Officer 20

Consult also List of " Official " Military

Books, p. 48 et seq.

Leave Book, Officers' 41

Lectures on Optics of the Tele-
scope 34

„ Tactics 8

„ Series of 12 ... 36-7

Leipzig Campaign, The 12

Lessons from 100 Notes Made in
Peace and War 33

Letters on Artillery 4

„ on Cavalry 1

„ on Infantry 6

- „ on Strategy 14

Letter Writing, Orders, etc., Guide
to Official 20

Life of Nelson, as told by himself 34

Lines of Communication in War 14

M.
Machine Gun, Yickers .303, Guide
for ... 22

Machine Gun, Vickers .303, Dia-
gram of 21

" MADE EASY " SERIES, THE—
Administration, etc. 19

Compounding and Diipensing 26

Hythe Musketry Course 21

Military Geography of the
Balkan Peninsula 10

Military Law 20

Military Sketching 18
Organization, Administration
and Equipment 19

Rifle Exercises' 23

Squad, Section and Company
Drill 5

Tactics 7

Mainly about Shooting 24
Mainly about Discipline 33
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PAGES
Magenta and Solferino, Cam-
paign of 10

Manoeuvre Orders, Notes on
Writing 7

MANUAL—
Marching Terms and Evolutions 45
Of Drill and Physical Exercises 45

„ Drill and Wand Exercises ... 45
„ Horse & Stable Management 3
„ Sanitation for Soldiers ... 26
„ Veterinary Hygiene 3

„ Veterinary Physiology ... 3

MAP READING—
Complete Guide to, for Army
Schools 29

Maps 28
„ Transparent Cases for ... 28

Marches, Regimental 35
Marching, The Art of 13
Marengo, Battle of 10
Marquoise Scales, Sketching ... 18
Materials, Sketching 18
Maxim Gun, Handbook of ... 22
Medals and Ribbons of the
British Army 33

Medical—

Dept., Books on the, generally 26
Officers on Field Service, Guide
to 26

Services in War, Notes on ... 26
Things to Remember for Officers
On Field Service 26

Things to Remember for
Soldiers On Field Service ... 26

Consult also List of " Official " Military

Books, p. 48 et sea.

Memo, for Outposts and Outpost
Sentries 15

Memo, for Scouts and Vedettes ... 16
" Memory " System of Training,

by " Datas "
33

Message Book, Field 15

Message Forms, Army Telegraphs
and Signals 24

MESSING—
Book, Daily 40

Case for 39
Forms 40

Method, Expeditious, of Calcu-
lating Soldiers' Services ... 40

Mil. Expeditions Beyond the Seas 13
Military Geography, An Intro-
duction to 10

Military Hygiene 26

Military History, Military Law,
etc., see History, Military, Law,
Military, etc.

Military Geography for 1st Class
Army School Certificates ... 29

Military Mail and Territorial
Army Review 33

PAG
Military Lodges

Consult also List of " Official " Militar.

Books, p. 48 et sea.

Miscellaneous Books 31

Mobilisation and Embarkation of

an Army Corps
Modern Strategy

The Evolution of
Tactics, Thoughts on ...

Warfare, Military His-
tory applied to..

Morse Alphabet

MODNTED INFANTBY—
And Yeomanry, Further Train-
ing and Employment of

M.I. Men, Practical Hints for ...

Consult also List of " Official " Militar

Books, p. 48 et sea.

MUSKETRY—
Aids to Good Shooting ...

Aiming Card
Diagram of Charger loading
Lee-Enfield Rifle

Diagram of Short Rifle Mag.
Lee-Enfield Mark III

For Civilian Rifle Clubs
Hints on use of the Rifle

How to Clean the Service Rifle

How to Instruct in Aiming and
Firing

Hythe Course, Made Easy
Instruction in Cleaning Rifles..

Instruction and Training for

Miniature Rifle Range Prac-

Landscape Targets 21,

Lectures for Territorial Force
Life-size figure of " Lying "

...

Notes on Visual Training and
Judging Distance

Ready Reckoner for Judging
Distance

Register of Tests of Elementary
Training

Return, Annual Case for ...

Scoring Books •„••••;
Soldiers' Record of Tests of

Elementary Training
Standard Tests, Method of Con-
ducting

Consult also List of " Official " Militai

Books, p. 48 et sea.

N.

Napoleon, The Decline and Fall of

„ Campaigns of
War Maxims of

„ European Campaigns
National Rifle Association Jubilee
Souvenir —

National Reserve, Hints, etc., for

National Reserve, Section Roll

Book
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ctive Service 15
ung, Hints to 33
Guard, What to do and How
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*rs, Manoeuvre, Notes on
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™tes on the Formation of ... 34

ance, Treatise on the Con-
truction of 4

nization Made Easy 19

isult also List of " Official " Military

Books, p. 48 et seq.

POSTS—

d Outpost Sentries, Memo-
anda for 15

>rama Drawing, Military ... 16

*r, Note and Envelopes ... 62
Sketching 18

PAGES
Parade State, Section Terr. Force
and Volunteer Training Corps 27, 28

Parallel Bars, Exercises on the ... 45
Partisan Warfare 14

Passes 41

„ Case for 39
„ for Cyclists 41

„ Permanent 41
W.O.'s Short Leave Ticket 41

Pay and Mess Book, Case for ... 39
Pay and Mes3 Books, Instructions
for Keeping 41

Pencils, Coloured, for Surveying 17

Peninsular War, 1808-14 9-12

People's War in France, The,
1870-71 11

PHYSICAL—
Culture, etc., Books on gener-

ally 44-46

and Self-Defence ... 46

Edctn. in Elementary Schools ... 45
Exercises and Drill, Manual of 45
Training at Home 45

Physiology, Veterinary 3

Platoon Rolls 41

Playing Cards, Regtl. Crested ... 60

Pocket Book—
Active Service 15

Officers, for Peace and War ... 15

Points of the Horse 3

Positions and Localities, etc., etc. 19

Post Cards, Coloured Regtl. 64, 65
Prevention of Disease in Armies
in the Field 26

Problems, Tactical, Hints on
Solving 7

Problems, Tactical, Moltke's ... 7

The Solution of 8

Protractors for Surveying ... 17

Protection and Outposts 15

Provisioning Armies in the Field 14

QUESTIONS AND ANSWERS—
For Military Topography ... 18

Tactics 8

„ The Management and Care
of Horses 3

Quickness, and How to Increase it 46

R.

Range-Taker's Card, Artillery ... 4

Infantry ... 23

Ranging Blocks 4

Rapid Training of a Company
for War 6

Reading Cases for Periodicals ... 62

Ready Reckoner for Judging Dis-
tance 23

Receipt Books 41
Reconnaissance, Art of 16

Ditto, Order Block 16

Reconnoitring, Scouting, etc.,

Books on 15-16

Records and Badges of the Army 34
R.A.T.A. Rooms and Librarres ... 63
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REGIMENTAL—
Christmas and New Tear Cards 63
Marches 35

Post Cards 64, 65
Ribbons and Buttons

Report Book, Field
Rhymes from the Ranks
RIFLES—
Clubs, Civilian, Musketry for ...

Diagram of Charger Loading...
„ of Short Magazine

Exercises Made Easy
Hints on the Use of the
How to Clean the Service
Shooting, Wind Charts for ...

Rifle and Sword Exercises,
Illustrated

Rifle Exercises, Guide to Squad
Drill and V.T.C

Royal Navy, A B C of the
„ „ Stripes and Types

of the
Road Reports
Road Reporting and Sketching
Book 16

ROLL BOOKS—
Age, Size and Service 39

Colour-Sergeant's Terr. Force 27

Company, Garrison Artillery ... 42
or Section Infantry ... 42

Horse and Field Artillery ... 42

Ration, for Double Companies ... 41

Section, Terr. Force 27
Section Commander's, National
Reserve 34

Squadron, Cavalry 2
Troop, Cavalry %

R.A.M.C. Guide to Promotion,
N.C.O.'s and Men 26

Rubber Stamps 62

Running Recollections 46
Russo-Japanese War, 1904-5 ... 11

Eusso-Turkish War, 1877 12

Saarbriick to Paris
Sadowa
Sanitation and Health
Sanitation, Examination in
Sanitation for Territorial Oflicers
Scales, Sketching, Marquoise
Schemes, Tactics Applied to
School Attendance Report, Case

to Hold
Score Register Shooting
Scoring Books, Musketry

„ „ Miniature Rifle
Club

„ Shooting
Scouting, Aids to

„ in Savage Countries ...

Scouts' Alphabet of Notes and
Queries

,, Library, Boy
„ and Vedettes, Memo, for

Trainer's Course

29
24
23

22
24
16

16

16
;

47 I

16
!

16 I

PAG
Scouts, Training of the Territorial
bection and Company Drill Made
Easy

Second Class Army Sch. Cert.,
Guide to

Semaphore Alphabet and Numer-
al Signs ...

Semaphore Simplified
Sergt.-Maj.'s Detail Book (Inf.)

„ Duty Roster (Inf.)

Seegeants' Messes—

Account Books
Services, Soldiers', Expeditious
Method of Calculating

Shoeing List and Descriptive Roll,
Horse and Field Artillery ... 4 i

Shooting, Mainly About
„ Score Register
„ Scoring Book
„ Sights for Wind-Gaug

ing ...

SIGNALLING—
Army, Notes on
Guide to Army
Messages for Classification
Tests

Morse Alphabet
Morse ABC
Optics of the Telescope
Refill Case, Handy ...

Scribbling Book
Semaphore Alphabet
Signaller's Pocket Book
Test Group Cards

Consult also List of " Official " Militar,

Books, p. 48 et seq.

SKETCHING—
And Map Reading for N.C.Os
and Men ,

And Reconnaissance, Military
Board
Book, Field
Case, Field

The Piquet ...

„ and Note Book, Field
Service

Companion, Field
Military, Made Easy
Paper and Materials
Whirter Retractor ...

Small Wars

SPECIAL RESEBVE—

Books for, see pages 27 and 2

Soldiers, Hints to Young ...

Somaliland, Sport in
Spelling, Guide to
Spicheren, Battle of
Squadron Roll Book, Cavalry
Stableman's Course, The ...

Stable Management
Staff Rides, Notes on
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STATIONERY—

R.A.T.A. Rooms and Libraries 63

Officers' Messes ••• 60

tonewall Jackson ... 11

trategical Science, the Develop-
ment of 13

,TEATEGY-

13

14
13
14

14
14

In a Nutshell
Letters on
Modern
„ The Evolution of

The Elements of
The Principles of

Consult also List of " Official " Military

Books, p. 48 et seq.

trength: And How to Obtain it 46

tripes and Types of the Royal
Navy 35

tress Diagrams 19

tylograph Pen ..34
uccess in the Field, The Secret of

(See Caesar's Despatches) 13

ummary Power of Commanding
Officer 20

Hrveying, Coloured Pencils for 17

„ Protractors for 17

wimming for Health, etc 46

word and How to Use It 46

lable Card, The Soldier's 29

Iactical—
I Essays for Certificate " A

"

I Candidates, O.T.0 27

I Fitness Exam., Notes for ... 7

I Operations for Field Officers ... 8

I Problems, Hints on Solving ... 7

I „ The Solution of ... 8

|Questions and Answers on
Cavalry 2

ACTIOS

I And the Landscape
lApplied
Applied, Letters on

I Development of, since 1740

I „ „ A Lecture on the
I First Principles of Tactics, etc.

iHistory of
iLectures on
iMade Easy
iModern Thoughts on
lOf Home Defence
Of To-day ... ...

Practically applied to English
Formations

Questions and Answers on

^Consult also List of " Official " Milttary

Books, p. 48 et seq.

irget Register, Case for

PAGES
Telegraphs and Signals, Aimy,

Message Forms 24

Telescope, Use of the, in War ... 16

TERRITORIAL FORCES—
Colour-Sergeant's Roll Book ... 27
Field Sanitation for Officers ... 27
Hints on Training Infantry ... 27
Musketry Lectures for 27
Officers, Hints on Etiquette for 27
Recruiting Leaflets 28
Section Parade State 27
Section Roll Book 27
Training of the Scout 27
Tips for Territorials 28
Why I should join the Terri-
torial Force of my County ... 28

Consult also List of " Official " Military

Books, p. 48 et seq.

Things to Remember for Officers
on Field Service 26

Things to Remember for Soldiers
on Field Service 26

Third Class Army School Certifi-
cate, Guide to 29

Time Table Forms for Army
Schools 2,1

Tips for the Front 35

Topography, Military—
Books on generally 16-18

At a Glance ... 18
Examinations in 18

Consult also List of " Official " Military

Books, p. 48 et seq.

Trigonometry in a Nutshell ... 36
Trumpet and Bugle Sounds ... 36
Troop Roll Book, Cavalry 2

Unnatural History, The Book of 36
Union Jack, A B C of the 31
Urdu Reader for Military Stu-
dents 30

Useful Books for C.Os and Adju-
tants, Compendium of ... 38-42

Vaulting Horse, The, and How to
Use It 44

Veterinary Hygiene 3
Physiology 3

Vickers Machine Gun, Guide for
.303-in 22

Virginia Campaign 12

„ Grant's Campaign in ... 12

VOCABULARIES, MILITARY—
English and Hindustani ... 30
French-English 32

Of Technical Terms «i5

VOLUNTEER TRAINING CORPS—
Books on, etc. ... ... ... ... 28
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„ Reflections on the Art of ...
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„ The Conduct of
„ The Operations of, Explained
„ The Science of

Consult also List of " Official " Military

Books, p. 48 et seq.

Warrant Officers' Passes, with
Application for Short Leave
Tickets

Washing Bks., Bty., Co., or Sqdn.
Waterloo, Campaign and Battle
of

Wellington, The British Army
under, 1811-13

Wellington, The Rise of
Wellington's Campaigns, 1808-15...

Whist Scoring Tablet
Wind Chart for Rifle Shooting ...

„ Gauging, Sights for
With the Royal Hdqrs., 1870-71 ...

Why I Should Join the Terri-
torial Force of my County

Woking and Surrounding Coun-
try Map of

" Wrinkles," Barrack Room
Writing Companion, " The On
Guard "

Writing Case, The " Wellington "

PAGES

33

31

3i

YEOMANEY—
Crests and Badges of
Further Training and Employ-
ment of

Practical Hints for

Consult also List of " Official " Military

Books, p. 48 et seq.

Young Officers. Hints to £
„ Soldiers, Hints to 41
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Lowest Prices. Best Workmanship.

OFFICERS* MESS STATIONERY.
SERGEANTS* MESS STATIONERY.
CANTEEN STATIONERY.
REGIMENTAL FORMS.
PRINTING and PUBLISHING.

REGIMENTAL HISTORIES
STANDING ORDERS.
RECRUITING POSTERS.
INVITATION CARDS and
DANCE PROGRAMMES.

OFFICIAL STATIONERY.
No Printing Order too Small to Execute or too Large to Undertake.

GALE & POLDEN, Ltd.,
The Army Printers and Publishers,

WELLINGTON WORKS, :: :: ALDERSHOT.





wBfmSBfitgaitBmBtKKi mobin H SjaWa fkhSaiH H
sfiffln Hi hBwhU -

IIhI H^pPH IhB Mr,H
H
1m hs
Hi BIn
if lain m

111 mH


