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ABBREVIATIONS.

I
l‘iﬁ « Battery commander., b2, w Cubical 13 inch (powder).
e P Breech-loading. LK, . Position finder.
bt Depression range finder. Prism. . . Prismatic (powider).
p", . Datum point, Q.E. . Quadrant elevation.
K \: Electrie light., QK. .. Quick firing.
’ V.(‘,‘ ~E- s lsxtruexp‘.rnn('mul (pvwder). k.B.L. ... Rifled breech -loading (Arm-
l-"(" . Fire commander. strong).

'. . we Fino grain (powder). R.G.C. ... Range group commander.
Grg o Yeet per socond. R.F.G, ... ufle fine grain (powder).
"’C'C- . Gun group commander. R.L. ... Roval Laboratory.

“.l *  «. Gun captuin, . R.L.G. ... Rifle large grain (powder).
G.g. v Gunlayer, R Rifled muzzle-louding.

"'A' «. Generul service. 8.B. ... Smooth-bore.

L. - Uighangle., S.B.C. ... Slow burningcocoa (powder).
g Large grain (powder). S.P. ... Sclected pebble.

M Lo Land service, T.E. ... Tangentelevation. .
M\‘r o Muzzle loading. , o Paragraph of changes in war
l‘.. ¢« Muzzle velocity. material.

«s Pebble (powder),

I For further information on the subjects of this Manual, the
test editions of the following books may be consulted :—

“ Treatise on the Construction of Ordnance.”
“Treatise on Military Carringes.”
“ Lquipment Regulations.”
“ List of Ch'mrms in Mlhtmry Storcs.
“Preatise on Ammunition ”
*“Text Book on Gunnery.”
“Armour and its Attack by Artillery,” by Orde
Browne,
Iandbook for each nature of Gun.
- Regulations for Magazines, Ammunition Stores, and
Laboratorics.
1 ITandbook of Gunpowder and Guncotton.
Siege Artillery Drill.
Manual of ITydraulics for G.A.

J NotUB on mechanisiy,
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TIIE CEREMONIAL PARADE OF A GARRISON COl\{-
PANY IN DRILL OR MARCHING ORDER PAS-
SING SINGLY.

The company will, as a rule, parade as a battalion of two com-
Danies in *Infantry Drill,” the senior subaltern acting as cap-
tain of the right company, and the sccond senior subaltern as
captain of the left company. The junior subaltern will fall in
With the right company.

The major (dismounted, without spurs and sabretache)
and the captain will carry out the duties laid down for the
vattalion commander and major respectively in *Infantry

LY hut their posts in line (page 68) and column (page 200)

‘”'I{ e Lalf the number of paces laid down in that drill.

Tlie company sergeant major will carry out the duties of the
re};ﬂuental sergeant major of infantry.

The trumpeters will fall in one with each company, in the
Dost laid down for the drummers of an infantry company,
excepting at “ Open Order,” when they will be in line with the

rout rank an({ three paces from the right of it—senior
rumypeter on the right, ready to sound the * Flourish ” when
Arms are “presented.”

l The inspeetion and march past, &e., will then proceed as laid
downy in * Infantry Drill” for a’ lattalion, with the exception
hat artillery do 1ot * fix swords,”and are to trail arms” when

18 infantry would “slope arms.”

len =« lieutenant-colonels command of several garrison
Ompanies is parading as a battalion, each company will parade
L “'; above laid down ; except that the captain will take corzmand
1 tho right sompany and the junior subaltern will fall in with
@ Jeft company,
The organization of the company should not be dnterfered
%ith unless absolutely nccessary, and “sizing” should under
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1
ordinary circumstances, be confined to special oceasions, such a3
the Commander-in Chicf's inspection, parades with other troos
&e. . ,
* A major of one of the companies will be told off by roster a8
mounted major ; the other majors will, in all cases, including
arades for the inspection of the Commander-in-Chicf, fall
in with their companics and be dismissed or ordeved to fall
in, in rear of the saluting base, Lefore the battalion is moved
from the passing line, according to circumstances.

NOTE.
The “Iunfantry Drill” will Le used for instruction in —
Recruit or squad driil. ’
Physical drill.
Company drill,
Ceremonial parade of a company battalion or brigade,
Guards,

The “Rifle Exercises,” 1898. From page 23 to third line
from top of page 28, for :—

Bayonet exercise—which however is never to be prm:ti:w‘r
for GLO.Cs inspection, or when parading with othef
troops. :

The “Manual Exercises,” for :—

Manual exercise of the carbine with which the company if
armed,
The “ Musketry Instruction,” for :—
Carbine firing exercise, '
Target practice. ! ’«
Recruits course garrison artillery, o
Traimd solliers course garrison artillery, o
The  Instructions for fitting valise equipment ” (1888) for =
Fitting and packing valise equipment. ‘

i
3



11 PART I.—Instruction.

Section I.—Preliminary Remarks.

GARRISON ARTILLERY DRILL.

PART I.—INSTRUCTION.

SECTION I.—DPRELIMINARY IREMARKS.

Ir 4 not intended that the instruction should Le imparted in
¢ exact order as printed.
' & Factical gunnery and description of guns, mountings, gears,
- 8hould be taught at the gun, but everything connccted with
¢ theory of gunnery, as also all subjects which can best be
Weht indoors should be explained, as a rule, by an officer under
(::i“{‘ﬂ% comfortable circumstances to the hearers by means of
);‘w‘l'(lcs, or otherwise ; use being made of models and of the
or Loard, and advantage being taken of all available facilities
uw.nu_kmg the men, ‘pnrtwnl:\rl.v when recruits, take a liking to
‘_m/lll‘ instruction,  They should be given the best instructors
) the Lest accommodation available, for men can hardly give
L‘e :’lvttcntiou to, or profit by, explanations of theory, &e., con-
0])('(‘(1 to them by an indifferent instructor, or standing in the
wor wet under circnmstances of physical discomfort.
"'ihlil:: Tecruit should only be taught “essentials,” but the “young
’*U(-,],Lr should be completely instructed during his sevvice as
Wil .As regards the trained soldier the com}n:qulm{; officer
ug range to keep up his knowledge by periodieal lectures,
':LNN‘.“"*-"”]UL“'Q adapted as to matter and frequency to the
iV'du into which the u(»u-comn'usmoncd officers and men are

ed

\




PART I.—Instruction . 12

§ i ria s
Sectlon IL.~Definitions, ) :

Derrvitioxg OF GUNNERY TERMS,
N

) , ¢
NoTE.— Every gunner ghould taught the meaning of thot
definitions marked wit), qn asterisk,
*Culibie—The diameter of the bore in inches ; in rifled gun®
it is measured acrong (he lands,  See fig. 1. ¢ b
*t Winduge.—T)ie difference betweer, the sectional aren of 1

U101 e |
bore through the grooves and that of )¢ projectile through ,tl:]
studs, gas checks, op the driving bags, See unshaded ]]t)l't“(’re’
fig. 2, NOTE.~\Vith B.I1. guns there is Practically no windag

¢
Fig.1. Fig.2, ‘
. . . e
*.Axis of the Diece—_p line passiug down the centre of the ber
Sve ar, fig. 3,

Fig. 3.

t Windage is sometiines ex
between the diamet

i
———
bressed {n lincap units; j¢ i then

stuls ur grouves,

; tho differencd
er of the brojectile an | the culibre of tne gun, irrespective .
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Section I.—Definitions,

* s
Az U . .
the truls Of the Trunnions.—A line passing through the centre of
nnions, Sce ¢p, f,g_ 4.

i
:

Fig. 5.—Trajectory,)
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PART I.—Instruction. 14

Section L—Definitions, ¥

v
*Trajectory.—The curve described by the projectile in pas. ot
from the muzzle to the first point of impact. See fig. 5. E
*Ltange.—The distance from the piece to the socond inte
section of the trajectory with the line of sight. *Nore.—I:
* plain terms this is the distanee between the gun and the targ
fired at, [
*Line of §iyht.—A line passing through the sights of the p“’
and the point aimed at.  See vy, fig. 6. ¢
*Line of Fire.—A line joining the muzzle of the picce and |
point aimed at. This term would be used instead of the preced,
one if firing from behind cover or in any case when the sights
the piece are not used.

DLlane of Sight.—The vertical plane passing through the 1
of sight. s ‘
Angle of Sight—The angle which the line of sight makes Wi
the horizontal plane,  See e, fig. 7. '
*Angle of Llevation.—The angle which the line of sight mak
with the axis of the picce,  See fig. 8. '
*Quadrant Angle—The angle which the axis of the pi¢
makes with the horizontal plane. It is termed quadrant elevat!®
or depression according as the piece iv laid above or below b
horizontal plane.  See fig. 8. Nore.—The angle of clevati
and the quadrant angle are the same when the line of sight :
horizontal, 0

Line of Departure.—The direction of the rojectile on leavl
the muzzle, in other words, a tangent to tlIl() trajectory ab
mnuzzle.  See fig. 9.

Lline of Departure—The vertical plane Passing througlh 2
line of departure. v

Angle of Departure.—The angle hetween the line of <lep:u't‘"|
and the horizontal plane.  See fig. 9,

" *Jump.—The angle between the line of departure and the ay
of the picce before firing.  See fig. 9, Notk,—Jump a"
from the gun and carriage revolving in a vertical plane on th°
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Section I.—Definitions.
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PART I.—-Instruction. 16

Section I.—Definitions.

minh‘ of support in rear when the gun is fired, and takes ¢
fore the projectile le

aves the Lore. With no jump the li
departure and the axis of the piece DLefore firing woul
identical,

Fig, 9,
1. Linc of Doparture, 2, Axig of 1‘i§ce. 3. 'Angle of Departure. 4. Jur

Angle of Descent o un ) ! le

e rent yle of Arrival.—The angle made
tangent fo the trajectory a,t,fthe point of im[?act with
horizoutal playe, See fig."10,

‘l.,
Fig, 10.—~Angle of Descent. :
. ‘?[(l){,»clo'fl Descent.—Tn gome range tables this anéle of d
18 called slope of descent, ex ressed as 1in 8,1 in 6,1 in
80 on, this meang that the a‘,wll at the end of’ its trajecto,fl
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l‘\““*‘“ _ fection I.—Definitiors.
L foot Vertically while travelling 8, €, or 5 feet horizontally, as
| Ese may be,

.
:”1\0'“‘3_-"1'11(3 angle or slope of descent, as given in range
b f;r)ive?’ 13 only correct when the gun and target are in the same
"Li/a:mtal_plane. If not in the same plane, the angle that a
'r‘izE 't line between the gun and object makes with the
S outal, must e added to or deducted from the angle given
: Ange talleg, according
]‘)’W the object.
l-f‘_”f]“" ous  Space.~Is the horizontal distance in which the
LJ%tory Would catch any vertical target,

as the gun is in a plane above or

. For instance a shell
‘O-l 8lope of descent of 1in 10 would hit the side of a vessel
feet freelonrd over a space of 200 feet,

!
2
‘31“.’]16‘ of Tncidence.—The angle which a tangent to the trajectory

o c(;e Pont of impact makes with the surface struck. It may
Wsidered eithor vertically or horizontally, See figs. 11 and 12.

|

_

Fig. 11.—Ship'a Deck.

77 7

N
e 4/7/%%///////) 2
s X

Ly

- Leral

Dact of tL
ga.dyy)

eviation,—The perpendicular distance of the point of
e projectile right or left of the plane of sight.

B



PART I.—Instruction.

18

Section I.—Definitions.

* Drift.—The constant deflection of
of departare due to the rotatxon i

piece. See fig. 13.

2

Fig. 1

o

Fig. 13.—Drift.

the projectile from the pls
imparted by the rifling of |
: y

i
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|

Section 1.—Definiticns.

; *1') oing Blank—A gun islaid point blank when the line of sight
Lbe)’:ﬂ’allel to its axis. Point blank range i3 the range due to
Jump of the gun, o
v Uzzlg Velocity.—The velocity in feet per second” with which

“rolectile leaves the muzzle, . .

Poing 2%ing Velocity.—The velocity of a projectile at any given
. ‘;.;t %f 18 trajectory. . B
n oy r . . . . X .
"’P"tct_mg 1eloczty.—The velocity of a projectile at - thg p(')mii ?f
; ){'w‘ce”“{’lt.*The pressure necessary to make the projectile
‘;L ‘e rifling in B.L. Guns. e .o
e'ct-?e’m/ (vis vwva, live force).—TIs the work stored up in a pro-
clolc?ta the moment considered. It depends on its weight and
’ y’ . P Lty .-

\ S S |
The fgrmn]a for finding it is—E = —%\;ﬁafoot tons.. |

wl}ere W == the weight of the projectile in [Us.

B

Its velocity per second in feet. )
" Constant expressing force of gravity = 32-2, -
""-iﬂ'nli Measured in foot tons, which means a force capable of
he ,,.© & ton one foot in height, thence the necessity of dividing
Mumery ). by 2240,
,el(:,ule Vvelocity is squared, it is evident that an increase of
or l.‘"'y 128 more effect on energy than an increase of welgh.t,
o Oc.lé‘tance the 12" B.L. shell with a full charge, and a muzzie
g tl]y 1,914 f.5., has a muzzle energy of 18,137 foot tons (mean-
ot 0“1‘7 Wwork is expended equal to raising 18,137 tons one
18 o OB ton 18,137 feet), but the 12" R.M.L. shell of nearl y
repe € Weight, with amuzde velocity of 1,390 f.s., has a muzzle
E“L{“’f only 9,563 foot tons,
o ,“u,éfy 13 spoken of as “muzzle energy” when measured at
T f’-dle, or “striking energy ” when measured at the targel,
© following are the natures of artillery fire : :

(g.a.¢.) e
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Section I.—Deflnitions.

| W—

1. Witn REFERENCE To THE VERTICAL PLANE.
Direct Fire—Tire from guns with service charges at all angl
of elevation not exceeding 15°

Curved Fire—Fire from howitzers at all angles of elevatlo!
not exceeding 15°,

High-Angle Fire—Fire from guns and howitzers at all angle
of elevation exceeding 15°,

2. Wit REFERENCE TO THE Hori1zoNTAL PLANE.
Frontal Fire.—The line of fire
target fired at.

Obligue Fire—~The line of fire inclined to the front of il
target fired at.

Lnfilade Fire.~The line of fire parallel (or nearly so) to 1!
front of the object fired at.

Reverse Fire.—~When the rear instead of the front of tl
target is fired at.

rerpendicular to the front of tl!

e

oy e .
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Section II.—Lectures,

SECTJON IL—LECTURES. »

o IT he_instructor in every lecture should never neglect to explain
"11‘1 ly, in the simplest language, and with the aid of a blackboard,
1 teC_hnichl terms, definitions of gunnery, and all words such as
“. Erbical » « parallel,” “elongated,” « spiral,” &e., &c., that he
l\f.n‘ls It necessary to use during his instruction, He will pre-
)l_r;’“s_l.)', when at gun drill, have pointed out and named- the
,4):_”1%[)&1 parts of the gun, such as muzzle, chase, trunnions,
‘ﬁt:.e"ﬂ, cascable, Dore, chamber, lands, grooves, vent, breech

l,-]“é’s'ﬂ, sights, &. He will show the pbrojectiles, fuzes, car-
ﬂt :‘ 3¢, tubes, briefly explaining the purposes for which they are
Qe & e wi point out the studs, gas-checks, driving-bands,

F¥irsr LEcTure.—Tus RirLED Guy.

bt P}‘_e instructor will explain that a gun having a number
hatIOOVOS cut down the inside of its bore is said to be rifled,
o these grooves are cut in a spiral direction in order to make
be" Shell turn or spin_on its longer axis. . The longer axis
g ell is represented by a line passing through the centre
hr?)thwme from base to tip. He will cause the men to look
I'ir'qgh the bore of a B.L. gun (or carbine) and observe the
(‘:.egf'oovesi .al}d the ﬁ\vist_of the same, . o

Ullofv ;t f Lifting.—He will explain the object of rifling as

L. T, increase the accuracy of flight of a shell.

2. To enable an elongated projectile to be used.
e . 2ecount of the windage, a shot from a smooth bore leaves
It ¢ 1 1n a direction dependent upon the portion of the bore
b it Ouched. This direction Is uncertain and the deviation due

ot therefore he corrected,
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Section I.—Lectures, _ e et e .

In a rifled gun the projections (lead coat, studs, gas-check,
driving band) on the shell are forced by the explonlon of
powder into the spiral grooves cut in the bore,and thus the sh
1s made to turn with the rifling at a great rate on its longer ax
and ‘as this rotation, which continues with slight - diminuti
for the remainder of its flight, is definite, the error in dlrectl'
due to it'is constant and can be allowed for thus i increasing- t
accuracy of the gun.

‘If an elonrrated projectile - had no rotatlon it- would 80
turn end over end, but when the spin is suﬂlcwntly rapid,
longer axis is kept -in-the required direction, and the Sh‘
becomes steady in flight.

The chief value of rifling is that an elongated projectile o
be used; and the advantaweq of using an elongated pxoy*ct‘
may thus be summarised :— -

1. A diminished surface for the same weight is oﬁ'erell

the resistance of the air, and -thus gre'mter range 3

.. greater power at a given, range are obtained. . :

2 “The tm]ectory bemg ﬂattcr the probability of hitting
" ... target is increased.

3. By varying the length, dlfferent kinds of plO]ectlleS
., the same gun can be brought to the same weight ;
... thus comphw.tlonq in range tableq &e., are avoided.
“.»4. On the other hand, if desirable, a specm,lly heavy pr ojec

may be fired ; e.g., 7-pr. double shell. :
.. B. A shell of the same Welfrht, as that of 2 'S.B. Gml ;
) be fired from a much lighter gun, or a heavier shell fr¢

a gun of . the same wemht the cnpaclty of the S‘lell

powder or bullets is thuq 1ncreased %

"Systems of Rifling.—The term “systent of rlﬂm(r is ztppl
to the method adopted in any kind of rifled ordnance for glVl
rotation to the' projectile, but the twist of-tle grooves, t
length, diameter, or form of the ‘projectile must depeml -uf
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Section IL.—Lectures.

the Purpose for which the gun is required, no matter upon what
S.Yﬂt:t‘nl the gun may be rifled. N
- The conditions especially desirable in a system of rifling for
Ordnance are ;— co S .
L. Accuracy of fire. Co BRI g
2. Simplicity and durability of both projectile and gun.™;
3. That the projectile does not jam in the bore either in
loading or firing. o
fol’ll:)ltf Systems of rifling now in the service may be classified as
81— : )
(@) The R.B.L. "Polygroove (original Armstrong). Rotation
§ll‘r °l to the projectile by its soft metal coating being forced into
‘"§e number of grooves with sharp corners, S
"r(b' The R.M.L. Woolwich system, having a few broad deep
?oo""e& Rotation imparted by means of soft metal studs fitted
orrespond with ‘the grooves, or, in studless projectiles, by a
848-check which takes the rifling.
i“(“") The R.M.L. and B.L. modern polygroove. Rotation given
the former by gas-checks, in the Iatter by driving bands,
" Uch are forced into a large number of shallow grooves.
'@ disadvantages of the first system are :— v
on tlle shape of the grooves and the thickness of the lead coating
Lea '° projectiles cause considerable pressure and loss of -velocity.
°n((f Coatings are liable to damage in transport, deterioration
th e'i ore, andrto be detached in flight. They foul the bore and
We] tlore necessitate a lubricant. The projectiles are, however,
Centred : ) Ciaen IR
18 disadvantages of the second are :— [
'® gun iy weakened by the deep grooves, and as windage is
Do Mtirely sealed by the gas-check, the rush of gas past the
octile scores the gun, injuring it and causing a waste of power.
1 a studded projectile, an excessive strain is thrown on .
Eun and projectile, the latter is not perfectly centred, the

llot

Rhe
(
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studs are liable to injury in transport or store, and weaken th
shell. ) .
The advantages of the last are :— 3'
Absence of windage, the grooves being numerous and shallov
and the projectile an easy fit in the bore, the strain on the gu
and projectile is lessened.
Twist of Rifiing.—The spiral grooving or twist is either ;—
1. Uniform or,
2. Tncreasing,

With the uniform twist the inclination of the grooves to i
axis of the piece is the same throughout the bore. With 4
increasing twist the inclination increases towards the muzzle.

The uniform twist imparts the whole rotation to the projd
tile immediately, whereas the increasing twist gives rotatio
gradually, and thus causes a lower pressure in the powd¢
chamber.  With the latter twist only one driving band on tb
shell can be used; and, consequently, the shell is not weé
centred.

The muzzle velocity is a little greater with the uniform twist

Twist is measured by the distance in which the projectil
makes one complete revolution, stated in calibres instead of fee!

In some guns the first part of the groove is an increasilj
twist, the latter part towards the muzzle is uniform, this is do
to give steadiness to the projectile on leaving the muzzle, but th
method of combined twist has been discontinued in the latf

_B.L. guns. ¢

In designing a gun, the twist is made more or less rapid
suit the length of the projectile and its intended veloeit:
Generally speaking, reduced charges and long projectiles necef

g

sitate rapid twish to make the shell steady in flight,
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SEcoxp LecTurE.—CENTRING, DRIFT, MUZZLE OR BREECH-
Loapine.

v v.cmt?'ing.—ls causing the axis of the projectile to coincide
With the axis of the gun, this is effected by means of rotation.
is hould it he imperfectly centred, a higher velocity of rotation
RY llecessary to keep the axis of the projectile in the required
N ‘rection, for if this velocity is insufficient, the projectile becomes
 "Stendy and noisy in flight, and the shooting will be irregular,
. Drifi __The direction of the rotation given to all service pro-
?]eetllﬁfﬂ being right-handed, causes the shell to drive towards
':I'nlie right. This is called “drift.” The amount of it is deter-
e ed” for each nature of piece by actual experiment, and is
'-On‘]’ﬁjnsated for in modern ordnance, except howitzers, by
‘“lining the tangent sights to the left.

This angle of the inclination of the sights
is only true for the conditions under which the
Range Table was constructed. Anincrease of
the MYV. due to the use of cordite, or the use
of a smoother surface on the projectile, aboli-
tion of studs, &c., will alter the conditions, and
the permanent angle will no longer be true.

In the diagram the number of minutes of
deflection given by the angle of drift is
denoted by . The amount the tangent scale
is raised for any range is represented by B
show.. degrees and the permanent angle of drift is

‘X"n as d degrees, : :

8 L is practically equal to E,

Tan g —

F[)l‘

WZE (E being in degrees must be multiplied by 60).

small angles 60 tan d = d, ' ‘
60

Tllerefm*e d= 60“;‘3 ordx BE=ux,
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That is, the number of minutes of deflection given by th
set of the tangent sight is equal to degrees of elevation due b
the range multiplied by the permanent angle of drift in degrees.

Muzzle or Dreech-Looding.—Whether a gun is loaded at th
breech or muzzle, the accuracy of the shooting depends (sup
pusing the rifling and length of bore to be the same) on .thi
absence of windage, on the projectile being of the same weigh
and properly centred, the uniformity of the powder, and on th
space occupied by it being the same for each round. i

The large charges of powder required for modern guns 15
order to attain a high velocity, have rendered longer guns ar
larger powder chambers necessary.

It is very generally admitted that it is easier to carry the
conditions out with B.L. than with M.L. guns. Further, tI
loading Nos. with B.L. guns are generally less exposed. T
bore can be more easily examined. The gun can be of ai
length. The difficulties of chambering are reduced.

Tuirp LECTURE.—FORCES ACTING ON A PROJECTILE,

1. In the Bore. : m"
-a..The Force of Projection of the Powder-Gas.—The forwi
velocity attained by a projectile at the muzzle of a gun, is v
to the sum of the pressures of the powder-gas duzing its passaf
through the bore. The more gradually this velocity is impart?
to the projectile the less will be the strain upon it and the g’
The object sought is to distribute, as far as possible, the pressu
over the whole length of the bore and to obtain the maximv
work. from a given charge of powder without undue strain 0%
either gun or projectite. Theoretically the last atom of powde
should be converted into gas as the projectile leaves the muzzle:;
b. The Forces imparting Rotation to the Projectile, viz., 1
reaction of the G'rooves on the projectile.—See first lecture. J
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2. During Flight. .
. &, The force of gravity.—The projectile leaves the muzzle of the
S with a certain velocity and rotation, due to the force of
L’l‘fljection of the powder gas and the rifling in the bore of the
8!y and if a projectile were acted on by the force of projection
dlone, it would proceed in a straight line, and pass over equal
Spaces in equal times. The force of gravity, however, causes the
Irojectile to fall with a constantly accelerating velocity, so that
1t eseribes a curve instead of a straight line. .
ov he force of gravity is the natural attraction which causes
; €ry unsupported body to fall towards the centre of the earth ;
18 an accelerating force, 7.c., it draws a body down quicker and
?IIHL <er in proportion to the time that the body is exposed to its
Uence ; thus a body falls from a height, about :— . :
16 feet in the 1st second of time.
48 ” 2nd ” »
80 ,, »” 3ed ”

g)‘:t 18, a total of 144 feet in the first 3 seconds ; and hence this
de: €, acting upon the shell immediately it leaves the muzzle,
a AWx it down from the line in prolongation of the axis, faster
and faster the longer it flies. L : :

A C - E [ B8
I ——
E D\[
E F
B ~
/ .
Fig. 4. N

ﬁ]Ig;'nce in fig. 14,-if AB is the direction in which the
started, supposing in the first second it might have gone- as

.
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far as C, it would, owing to gravity, have dropped to D. At the

end of the next second if it had travelled as far to the frout as

E, it would have dropped 4 times as far, viz., to F; in the 3rd

second, 9 times as far, and so on. 1n a vacuum the fall is equal

to ¢¢%, where g=32'19 feet and 7 =the time of flight in seconds:

With a heavy body like a bullet or shell, the distances fallen
are but slightly lessened by the air, which acts as a cushion an

tends to support the projectile. For example, a 10" R.M.L.

shell will drop below the prolongation of the axis of the bore

(AB in fig. 14), in :— :

1 second 153 ft. CD. . ¢

2 seconds 605 ,, EF,

3 , 1373, GIL.

but by the above formula, that is without the support of the air

the shell would fall in :—

1 second ... v 16°1 ft,

2 seconds ... e 644

3y e e 1429

b. The resistance of the air.—The air which surrounds the earth
consists of innumerable small particles, pressing against eac
other and everything touching them ; the shell, though starte
with a very high velocity, meets and has to thrust aside thost
particles which happen to be in its way, and thus rapidly loses
its velocity : for instance, the velocity of a shell from the 6” B.I-
gun, which at the muzzle is about 1920 feet per second, is at
1000 yards about 1650 feet per second, at 2000 yards about
1410 feet per second, and at 4000 yards about 1060 feet pef
second. . i

The retardation due to the resistance of the air varies as thﬂ‘
square of the diameter, and inversely as the weight, therefore‘
it is evident that if two projectiles are of equal diameter ant
start with the same muzzle velocity, the heavier will lose it$
velocity more slowly and range the further ; or, if the two pro-

1
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’jectilcfx are of the same weight but of different diameters, the
ONe wit] the smaller diameter will have the advantage.
s is well shown in the following table, which gives a

YoMparison between the shooting of a 12-pr. 8.B. and a 12-pr.
‘- gun, their respective calibre being 42 and 3 inches.
Diameter,| Muzzle .
Gun, inches. | Velocity Range and Elevation.
—
’ 1 3° 5°
Zesp L L 44 1760 700 1200 | 1600 yards.
| PR BL. L f 3 1700 1200 2140 3050 ,,
e ———
The

wonly 1l)'eegl‘aining velocily of the two projectiles at 2000 yards
12-pr. 8.B. ... .. ... BOGEs,

12-pr. B.L. e w993 fis.

ﬂ‘Tlle velocity of the elongated projectile is thus nearly double
aliut of the spherieal one at 2000 yards, though it started at a
Sghily 1ower velocity. .

| '¢ retardation due to the resistance of the air is also affi-cted
| Y the shape of the head of the projectile.

' 'e weight of a projectile can be increased—

By increasing its length.
By increasing its density.

The

S bower of a projectile to maintain its velocity varies directly

Wi t}tﬂ Weight, and inversely as the square of its diameter, but

ea ll Similarly shaped elongated projectiles the weight vavies

| lenr ¥ as the square of the diameter multiplied by the length,

L]engﬁllt may be said that the power of a projectile varies as its
']m‘r (;lolls the longer the projectile (other things being equal), the
. 't will it hit at any given range, and the greater will he its
ute range for any given. muzzle velocity ; but other con-

———
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- 3
siderations limit its length, such as the strength of its walls, for
the pressure of the powder-gas being directed on the base of the
ghell, if the pressure is high and the shell long, there will be 2
tendency in the walls to set up, and prematures may occur ; of
again, if too long it is liable to turn over in flight. , g

. . 4,

FourtH LECTURE.—~TRAJECTORY.

Trajectory.—The result of the three forces acting upon the
shell, (viz.,, the force of the explosion ténding to drive it for
ward in a straizht line in prolongation of the axis, the force o
gravity drawing it down more and more below that line, and the
resistance of the air tending to stop its progress more and moré
in each successive instant of time,) 1is, thatit describes in its ﬂighf
a curved line called the trajectory, ADFIII in fig. 14. {

The instructor should now explain why -a low velocity gull
requires more elevation to attain the same range than is requiret
by a gun with a high velocity. St

Taking as an example two similar shells, one with a muzzl
velocity of 1300 f.s., and the other with 1900 f.s, fired with .th
same elevation. The low velocity shell will have travelled onlf
about two-thirds as far as the other in one second of time, bu
botl will have been acted on by gravity during the same timé
and will have dropped the same height, and consequently, th?
low velocity shell will reach the ground much before the other:

- It is evident from this, that in order to obtain the same rangé
a gun with a low velocity requires a higher trajectory, that
greater elevation than a gun with a high velocity, and conversely’

The instructor should give instances of when a high trajectol'y
is required, such as to hit the decks of ships, and on land front
to search out cover and breach hidden walls ; and the advantage?
of a flat trajectory with the necessary high velocity,’ such &
giving a larger dangerous space, also greater accuracy, &c L
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Frery Lrcrure.—How THE AXis oF THE PIECE MUST BE
Direcrep v OrDER To GivE THE GUN ELEVATION,

.. Referring to fig. 15, the instructor will show that if the
. 3Xi8” be pointed at a mark, say at S, the shell will not hit that
Mark, hut owing to the force of gravity will fall below it, say
d‘? D; and therefore, to allow for the fall,'it is necessary at all
i tml}nces to point the *“axis” so that the line in prolongation of
will pass as much above the object to be hit as the shell would
slav? fallen below that object if the “axis” had been pointed
‘hralght at it. This act of tilting the gun so as to allow for
& curve of the trajectory, thus giving the shell time to range
AP::‘ ore it is drawn down to the ground, is what is meant by the
| i ,]F'UBS}OD “giving elevation.” .
at he Instructor will illustrate the theory of giving elevation
1_"‘] distances by referring to the flight of the shell for the
‘,,“ﬂt 100 yards; explaining that a shell fired from the 64-pr.
i; L with the service charge, would fall, were there no jump,
90Ut 11 inches below the line of the axis of the gun produced in
WWStug gver the first 100 yards of its flight ; and assuming that
1 fig, 15) is 100 yards from the muzzle, and that SD represents
«. Inches, he will show that in order to hit the mark at 8, the
axis ” nust be elevated so that it would, when produced, pass
i ches above S, viz., through F (fig. 16).
trasre elevate the axis, draw the new line MF and the new
| 1 Jectory from M to §; and rub out the old line MS and the
t"ZL]ectory.

S

- ) . ; ho"

Fig. 15,
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Fig. 16.

low devation is given by means of the tangent sight.—Th
nstructor will explain that if there were no sights upon the
gun, the layer would have to look along it, and take aim, as el
as he could judge, the necessary height above the object 1o
hit, but that if he were to try to do this he would lose sight 0
the object, and be uucertain of the true elevation and directio¥
Further, that it is very important to keep the object in view, an
that for this purpose the gun has been furnished with two sight#
which are placed either vertically over, or parallel to, the axis
the one near the muzzle or on the trunnions, called the muzzlej
or trannion, sight, and the other one near the breech called th ,‘
tangent sight, upon she latter of which the elevations are marked
and by means of which the layer, if he knows the distance,
enabled to give the gun the necessary elevation and at the san?
time lay on the object. 7

Here draw the line of sight LOS (fig. 17) through the sights t
the object.

The instructor should now cause the men to observe 10
relative positions of the three lines in fig 17, viz., the line MF’
the trajectory MS, and the line of sight LOS ; and explain th?

F

e =
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1€ diagram shows at a glance the principle of getting elevation
Al distances by means of the tangent sight ; he should also
It out how the spaces between the lines on the yard scale of
'¢ tangent sight become greater and greater, thus enabling the
“Cessary allowance to be made for the increased curve of the
“"‘,J,ectf Ty as the range becomes greater.
‘;, he wse of the tangent sight shown by means of a carbine barrel
oved from the stock.—The principle of the tangent sight can
> Hurther shown by placing a carbine barrel* on a tripod at a .
bw Yards from the blackboard, and causing the recruit to aim
& 8pot, with the leaf of the back-sight perfectly upright, and
tjuSted (say) to 1000 yards ; then without moving the barrel
e 18 recruit look through the bore, and observe that the
) of fire, or the axis of the gun produced, meets the black-
Ard considerably above the spot aimed at.
N lile the barrel is upon the tripod, the
>fUctor will show the importance, with a gun,
- eehing the axis of the trunnions (Ze., the €
l.c S or wheels) level, and will explain that if
8 18 0t done, the shell instead of hitting the .
fwk, will strike low and on that side to which i
€ tangent sight is inclined; and that the
Cater {he inclination and elevation of the sight, i
l%glfeater will be the error on this account.
¢ Make this clear, draw a vertical line, AB,
o 18), on the black-board, with A as a spot to
L (ause the men to aim at this spot with

PD

:;iiﬁgﬂ yards sight, which must be perfectly A F
llebb" and after\yards to Iqok through the car- £
« 2arrel, directing attention to the fact that Fig. 13
aXiy of the piece ” cuts the vertical line at C g 28
i R * A B.T, gun may be used for the illustration if coavenicnt.
(g c

T
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above the spot aimed at. Then cause them to aim at tb
same spot with the same sight, but inclined to one side, and ¥
look through the barrel again, when they will see that ﬂ:;
“axis of the piece,” instead of being directed upon C as befor
is now directed low, and to that side to which the sightj
inclined,asat D ; consequently, as the * trajectory ” always 00(
forms to the movement of the “axis of the piece,” the ~bulle
instead of hitting the 1ark, would strike as much below D as A
below C. Draw anew vertical line through D and measure off
it a distance equal to CA ; this will give the spot E, which t{
bullet would hit. From A draw a horizontal line AT to the ne
vertical line DE, then AY¥ will show the error of direction, aH
FE the loss of elevation due to the degree of inclination to t!
right given to the back-sight. Supposing the barrel to be t‘
yards from the board, then the distance for which the sight
adjusted is 100 tines as great, and consequently, the bullet W
strike 100 times AT to the right, and 100 times FT too low.
The instructor will next explain how the angle of elevati
that is the necessary amount of tilting up of the gun requirJ
for a certain range, can be given by means other than the t#
gent scale.
~ This will be best demonstrated practically with a gun
follows :—Mark out a vertical line A D on any board pla¢

_A some little distance in front of the gun, ¥
divide it in 3 or 4 places (fig. 19) A, B, C, D.
1y Lay the gun by the sights on A, the tang?

scale being raised to a certain height, #
2000 yards; note this height, and mark w!

—C chalk or a pencil any portions of the gun &
carriage, so that the gun can be brought i

- the same position by making these marks co!
Yig, 19. cide ; now lower the tangent scale by 200

300 yards, and lay on B, again note the hei
of the tangent scale and make marks as before; again lo
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:: tangel}t scale by 200 or 300 yards and lay on C, repeating
1 t°l>e;‘at10113 as above, and so on with' D. -~ - B
La‘rkwlll'then be shown how, by making the chalk or pencil
%) 8 coincide, the gun can be given the elevation necessary
Won A, B, C, or D without looking over the sights.
1nor €xample, suppose the marks that were put on when the
is Was laid on A are made to coincide, if the tangent scale is
& £ the height it was at when the sights were aligned on A,
VUl be found that the sights are again laid on A, and this

“Y be similarly demonstrated with B,C,and D. .

Sixry LEcTURE.—CAUSES AFFECTING THE ACCURACY or
. Swmoorrse. -
L}z’eb forces and causes of deviation already mentioned will
s “en ascertained and their effects considered before a gun
gnis,ed for service: they will not therefore come -under the
Usesmce of't}}e pracg»lcai gunner. -There are, however, other
Sure of deviation which must be observed and corrected to
¢ hceurate shooting. These are— - =+ . :
"% Varying effect of the charge due to:— "
Incorrect weighing. : o
Variation in the strength of the powder., .
State of the atmosphere, especially as regards moisture,
by Difference of space occupied by the cartridge in the bore,
o l“hﬂ'erence qf lev_el of trunnions. - T s
7 ‘norce and direction of wind.
fail not being well supported.

‘:‘: ex!le only way to correct variations in' the strength of
Wder 1\)\'111011 are sometimes very great, is carefully to mix the
ficult efore the cartridges are made ap. Thisis not avery
I be ,Tlll)aﬂger with small charges and the better practice that

lo_talned amply compensates for the time and trouble

oly . A .
lve, in’ the operation, With large. charges it would not "
ga.d.r) - ‘ T tee
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be practicable to mix the powder, but care can be taken that 4
the powder Lelongs to the same lot and that the various barre!
have had the same treatment asio storage. Extreme care
weighing out the charges cannot be too strictly enforced.

A long continuance of damp weather will cause the cartridg
to abeorh moisture, which will entail a reduction in muz?
velocity and consequently in range. The contrary effect will ta
place in dry weather, especially in hot climates. :

If the shell is not rammed home exactly to the same sI'
each round, the shooting will be irregular. The greater the spi‘a
occupied by the cartridge the less will Le the range. Ram'
staves with M.L. guns are marked to show when the charg?
properly home with common shell. -

b. For difference of level of trunnions or wheels, see page 9
¢. Wind has considerable effect on the range and directiont
the projectile. According to its direction it may increase
reduce the range, or drive the projectiles to right or left.
gusty, and of great force, the shooting will be irregular, especi?’
at long ranges or with low charges. If, however, the win}ll
fairly constant in direction and force the necessary correctl’
can be made on the tangent or deflection scale. A little prac“;
should enable an officer to obtain a very close approximatio?
the proper correction.

d. Unless the trail rests on firmi level ground, and is simil?

supported during successive rounds, the shooting will be
gular,
o

SevENTH LECTURF.—CAUSES AFFRCTING VEmLociTy AF
PRESSURE, r
.
Tor a given calibre and weight of projectile there are, sp
ing generally, four ways in w iich the velocity and pressur?
be varied, These are i— A
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L. By varying the nature of the powder.
2. By modifying the gun.

3. By altering the weight of the charge.
4. By altering its gravimetric density.

1. Effect of Varying the nature of the Powder.

lu’lrhe nature of the powder exercises great influence on the
im:file velocity and pressure in the bore realised per pound of
er,

mt‘) obtain a Ligh muzzle velocity a large charge is necessary,
lo to avoid unduly straining the gun a powder which burns
m?' ly must be selected. As an instance of the behaviour of
'everent powders, take the following results from the mean of
e“\all‘ouuds from the 80-pr. R.M.L. -

Maximum
Charge. Muzzle Velocity, | Pressure in tons per
square inch.
lolbe, R.L.G2 ... 1300 f.s. 28
201bs, P, .., . 1550 ,, 135
———
I,[e,.e

| 101bs. R.L.G.2 gave250 f.s. less velocity with over double

aun on the gun than that obtained by using 20 lbs. of P.
; andthe first case the shell received a violent blow straining both
ash, ktlne gun very severely, in the latter it received a long slow
The ept up well dpwn the bore. .
b whs fmportant points are the maximum pressure and the rate
ving ¢;f 1 the pressure changes, which again depend upon the
Wit 1gnition¥ and rate of combustion of the powder.

the same gravimetric density these vary with :—

e gty

-
This ap 10
Catige tPPlies chiefly to small grai d h L.G. . See
Tise oy Ammuuitioyn, 1897, pagg; 318n powders, such s R.L.G powder ’
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1. The density and hardness of the powder.
2. The size and shape of the grain.

3. The amount of glazing.

4, The quantity of moisture. :

1. The denser the powder the slower will it burn, the har
the powder is the slower will it ignite, thus retarding ?
ignition of the whole charge.

2. Generally speaking a charge composed of large grains ¥
burn more slowly, and exert a lesser strain upon the gun f:b‘
one composed of small grains; on the other hand the larg
grains afford larger insterstices between them for the fla
thereby facilitating the igunition of the charge. Thus a cha’,
may have a slow rate of “combustion,” and yet a high rate
ignition, :

The shape of the Prism Powder with the hole in its centr’
adopted with the view of obtaining a wniform developmen )
gas which ensures uniform pressure ; the prism burns both fF
the outside and inside, the one surface getting smaller as
other gets larger, thus developing gas at a uniform rate an
keeping up a sustained pressure down the whole length of
bore. )

Cordite is made in strands which insures a large ignit
surface.

* 3. The glazing of gunpowder has the effect of smoothing’
hardening the surface of the grains, which tends to retar
ignition of the powder, and thus make it slower in its actio

4. The effect of moisture in powder reduces both the pres
and the velocity.

In an 8-inch R.M.L. gun firing a shot of 180 1bs. with a ch?
of 35 lbs., a powder with 07 per cent. of moisture ga
muzzle velocity of 1345 f.s.,, and a maximum pressure of 2
tons, the same powder with 1'55 per cent. of moisture g&
muzzle velocity of 1495 f.5., and a maximum pressure of 1
tons, ‘ o

- o |
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th:}n Increase of less than 1 per cent. of moisture thus decreased

Muzzle velocity by 50 feet, and the pressure about 20 per cent.
)¢ ¢ general effect of the increase of density, hardness, size
of grain, glazing, and quantity of moisture in the. manufacture
Wh,glmpowder, has been to produce slow burning powders,
) lich, although with equal charges, give a less muzzle velocity
;;ﬁ?‘t!le qpick-buruing powders, have so lessened the pressure
eyt ced in the bore of guns, that larger charges, giving a
Peater muzzle velocity, can be used.

2. Effect of Modifying the Gun.

m‘}s Tegards the gun, the points which affect the muzzle velocity
! Pressure realised are i—

Length of bore.
Windage.
Rifling,

Position of vent.
Chamber,

th of Bore.—The work done depends, in a measure, upon
1gth of the bore, but after a certain point is reached, the
done corresponding to each additional space passed over
¢8 less and less, and as the length of the bore increases,
ergy absorbed in friction, &ec., continually gets larger.
geouill%e lengthening the bore up to a certain point is advanta-
3‘llln(,’t ut there is in each particular case a limit of length which
3y t]prqﬁtably be exceeded. i . )
Prosy fte Introduction of slow burning powder, which gives less
"Ire in the bore, a long bore has become necessary, in order

olitai s - - .
Wou])tam a high muzzle velocity, otherwise part of the charge
'V(‘l be wasted.
| “ndage.-~Windage causes loss of pressure and a consequent
088 ¢ of . =]
velocity.

LG?N
e lt\tl/
W

l’*fCOm
he en

.
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Rifling.—The effect of rifling is generally to reduce the mu;J
velocity, a small proportion of the total work being absorbed’
giving rotation to the projectile, and to increase the pressure.
. Position of Vent.—The uniform ignition of the charge depen
In a measure on the position of the vent. ¢

Chambering.—All the newer guns have the place where
cartridge rests of larger diameter than the bore. This is call
chambering, and can be more easily developed in B.L. guns—g®
designed for cordite are not chambered. . ,

It enables the charge to be made up into a fairly comp?
form, and reduces the disadvantagss of very long cartridges. |

It is true that the increased diameter of the chamber i
source of weakness, but this is of less consequence, as ¥ l
maximum pressures may be kept tolerably low by using a slow
burning powder.

3. Effect of Altering the Weight of the Charge.

An increase or decrease of the weight of the charge, t}"
chamber or the space behind the projectile remaining the sam
will raise or lower the muzzle velocity and the pressure in t
bore.

4. Lffect of Altering the Air Spacing of the Charge of Powder .‘1

When the space per Ib. of powder behind the projectile ify
loaded gun is increased the pressure and velocity of the pr
jectile both fall off.

Erenrn LecTUuRE.—~METHODS OF CHECKING RECOIL.

The instructor will explain that a gun when fired will alwa
recoil more or less (provided no means are adopted for checki
the recoil), the amount of recoil depending chiefly on the weig

~of the gun and carriage, charge of powder, weight and resi
ance to motion of the projectile, and that comparatively litt
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’”er"gll'e_coil takes place when firing blank charges, owing to
o “lng no such resistance to the escape of the powder gas
c.ere is when the gun is loaded with a projectile.
Istral'l"cltllg pointed out the necessity for checking recoil, the
eany t(fll will proceed to point out the various nlechanlqal
Vine at have been adopted in the service to control it,
e o, ?xamples of each method, or combination of methods.
arious means may be divided into four heads :(—

1. Raising a weight.

2. The friction of solids.

3. The resistance of liquids.
4, The resistance of air.

{(]l‘esl\zOst'garrison and siege carriages recoil up platforms or

eck . :’P{llg upw.ard.s to the rear, this mater}ally ass;sts to

unterthﬂ. Again in Moncrieff (fig. 20) garrison carriages a

) of t]welght is raised. Both these plans facilitate the runuing
e gun after firing.

Fig. 20.

2 The f

riction of solids can be illustrated by friction between

laga . . ) )
s¢ and slide ; by use of check ropes with mountain guns

B
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(fig. 21), which increases the friction between the ground

wheels by preventing the latter revolving ; and alse by Els?

Fig. 21.

. . ; - ted
aud other compressors, which consist of iron or steel plate
the carriage pressing against and between iron bars on
slide (fig. 22), S

Py, 22,
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X;EB‘.S ]at_tet: plan possesses the. serious disadvantage of being

st ttain in its action ; after long disuse the plates may become

™ Yy and although for the first round the compressor may have

eirc ed the recoil within its proper limits, owing to_the rust
“‘g rubbed off, the subsequent rounds may be too violent, and

RQS accidents oceur, unless the compressor is readjusted after
o found for the first three or four rounds.

- The hydraulic buffer is an example of the resistance of
quids, in which the motion of the piston is resisted by liquid,
h;-l—\:h can only escape to the other side of the head of the piston

OUgh small apertures, and the quicker the piston is moved

~ nore resistance is offered by the liquid. '
dis Uy Dlan is a decided improvement to the compressor, as the
l-]].;St"lent is so simple, viz, to have the proper amount of oil

oi;p’ﬂ'is method is used in disappearing carriages, in which air is
ir Oﬂ‘r‘SSed by the action of .the gun in recoil, the resistance the.
mOul,(er to compression being the means of controlling the
olient of recoil. This svsteni has the same advantage as the

Crieff counterweight, that of storing up the energy of recoil,

hich ; . ) (
‘OSitlil 18 made use of for running the gun up into the firing
on, g

\%

e
-

/
/
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Nixtan Lrcruat.-—Quick Firing Guns. ‘

Quick firing guns are so called on account of the facill
allowed by their sighting, breech mechanisms and mounti
for rapid and continuous fire. The distinction hetween tl
and other guns, which was at first very marked, is tending
gradually disappear, as facilities for rapid fire with the la
are improved in later manufacture, i

The Q.F. guns in the service are the 3-pr., 6-pr, 12
4'7-inch and 6-inch.

The essential point of difference at present between Q.F.
all other guns in the land service is the metal cartridge ¢
which is used with all of them ; but this has heen disper
with in the latest type of 6-inch Q.T. for the Navy, and
retention for other natures will Le considered in futdre ma
facture,

The main points which conduce to rapid service of the |
are :—

1. Absence of necessity for sponging or scraping !
With powder charges this is provided for by the m!
cartridge case. With cordite charges sponging
scraping out is not required.

2. Quick opening and closing of the breech. In the 12
patterns this is effected by one motion of a lever. i

3. The power of the layer to keep his eye always to
sight. This is allowed for by fixing the sights
cradle, which does not recoil with the gun. |

4. Quick traversing and elevating, Tlus is done
placing the movement of the gun entirely under
control of the layer, who directs it by the shoul
piece, or by suitable elevating and traversing gear.

5. Absence of necessity for running up, the moun
Leing constructed to return the gun automaticalll
the firing position after discharge,
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6. Simple firing arangements. The action of loading also
makes ready for firing, and the firing is performed by
pulling a trigger.

- Absence of necessity for setting the sights or estimating

AL 4 the range ; automatic sights provide for this.

© of tese advantages are 1ot invariably present with every

Por gun and mounting now in use.

hstance, with reference to—
- Many 47-inch guns are without single motion breech

3 Jnechanism, ) . .

- The 3-pr. on travelling carriage, which is styled a Q.F.

. gun, has sights which recoil with the gun.

- The 3-pr. on travelling carriage only allows the layer a
very small are of traverse, and requires a number at
the handspike to assist him.

- With the 3-pr. on travelling carriage the mounting does
not remain always in the same position after firing, and
consequently the gun is not returned to precisely the

, Same positiown. ) )

T'his is not the case at percussion firing with the 12-pr.,
4'7-inch and 6-inch, but percussion firing is only used
if electrical arrangements fail, which should not be

. allowed to occur.
i- Automatic sights are not generally provided at present,

The » Lut supply will be made as opportunity occurs,

8 S-proand G-pr. use what is called “fixed” ammunition,

':e ltl 16 cartridge case and projectile are pe.rmane_ntl y fixed

.‘fp]““‘l‘ aud loaded simultaneously. Percussion firing only is

e :‘/t‘d with these guns ; the cartridge case has a cap contain-

s Cetonating composition fixed in its base, which is exploded -
‘,[,/‘c‘flglow of the tiring pin on pulling the triggﬁl‘. »

.t Fry, 47-inch and 6-272(‘{& use “ separate ” ammunition,

hey ¢ cartridge case and projectile are not fixed together.

7 are adapted for electric or percus icn firing.

or

;
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;

At electric " firing a primer screwed into the base of 1
cartridge, case i3 used, containing mealed powder which
ignited by the electric current. This is effected by pulling
trigger. - f

Yor percussion firing the primer has to be removed, and
“adapter ” substituted, into which, after Irading, a vent seali
tube is carefully placed ; this is fired by pulling a lanyar
which allows the striker to fall on the head of it.

Percussion firing ' is necessarily very much slower th
electric, so that it is most important that the electric firi
ar:i‘angements should be well attended to, and kept in go
order.

The 6-incli Q.F. fires common shell, and a small proporti
of amour-piercing shot. The remaining natures  fire ol
common shell, which may be ordinary common or (except wi
the 3-pr. and 6-pr.) armour-piercing common. The latter i3
stronger shell, but carries a smaller bursting charge,

Quick firing guns of the lighter natures (3, 6, and 12-pr.)
chiefly intended for the defence of harbours against raidi
attacks by torpedo boats, &c., and may also be mounted for t
defence of mine-fields,

The 4'7-inch and 6-inch are chiefly intended for attacking
unarmoured or lightly armoured parts of larger vessels in co
junction with the other guns of the fixed armament, but ¢
47-inch’ is oceasionally mouuted for defence against raidi
attacks, - :

Quick firing guns are divided into groups under Gun Gro
Commanders. This officer (except in the case of guns mount!
for defence against raiding attack) is subjeet to the orders
the Dattery Commander as with other guns.  With gu
mounted for defence against raid he has independent comma
. Ineither case automatic sights, if provided, would, for the sa
of rapidity of fire, be used for ranges within their limitsf,
accuracy. Where automatic sights are not provided, or whi
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P fauge is too long for their use, range finders or position
ers must be employed, except for these guns mounted for
f“"e against raid, with which gune the range must be esti-,
ed by the Gun Group Commander, and corrections made
W observations of fire.

POT&h The Instructor will also explain generally the provisions

e e 11, See. IX.—Manning and fighting Q.F. and machine
"J; Ortdqfenw against raid—unless it is intended to do so in the

€Ci ure_)

TeNtH LECTURE.—CoAsT DEFENCE.

%:I‘?TE-~ The following s intended as & syllabus of a lecture or
tures on Coast Defence. ‘In ordpr to instruct eﬁzcgently, the .
: er must be well gcquamted fwzth't/ze contents of Ifart 17
i 8 wolume., In instructing recruits or young soldiers, the
J Tct should be very briefly and simply treated, and Wlustrated
moe(luem reference to dgfe;lqes 'wzt/.t which t/wg/'are acquainted.
1 e adpanced instruction 1s required, the subject may be more.
L z‘?) lt"eazed, and divided into several lectures, following approwi-
‘D‘e-’é the arrangement of Part I1.

. e Coast Defences (Section I). o ]
\mam“e and e.xplam the different subdivisions of the artillery
Deft ent (Section I). ) .

Poi 'Me Fire Controi and Fire Direction (Section .

in, HF out that Fire Control includes Organisation, i.e., pre-
lﬂur?y arrangements as regards men and material in order to
uire leﬁ'ectlve ﬁrey 1')e111g brought to be_a.r Wh-en and where
Eienﬁt . That efficient qon};l'ql and . du'.ectlou .of fire are
l(Siv'idﬁnt on perfect_ fire discipline, which is ensured by each
ream, ual man learning exactly what le has to do under all

e _’fﬁances, and doing it to the best of his ability, as well as

Ieblellt preliminary arrangements and training. Impress
b Squad that no duty, however unimportant it may seem,

© legligently performed without diminishing the fighting
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power of the whole unit, Every officer and man, from the ]
downwards, has his own share in the work, and therefore st
responsibility, greater or less according to his rank, in

maintenance of fire discipline, without which no scheme
defence, lowever carefully prepared and arranged for, can e‘

be successful,

The chief points to be noted with regard to fire discipline are
correct loading with the projectiles ordered, correct laying at
proper objective, correct application of all correstions made
the group, and the firing of the guns neither too soon or too I

Rapidity of ioading and laying is essential ; eacl officer 4
man must therefore know his duties thoroughly, and perfo
them and them only. When using the D.IR.F.the time of firi
7., the time from the moment when the range is passed fr
the instrument to the mouient whern the gun is fired, must be
nearly as possible constant for each round to obtain good !
effect. The B.C. must be able to re] y implicitly on those un
him to carry out his orders to the letter, and good fire discip]]
can alone ensure that sucl is the case,

Lxplain the three classes into which
for tactical purposes, and the
(Section IT, ii),

Lxplain the Chain of Command from, Tortress Commandes]
Gun Captains in the case of each of the above three classes, 4
point out exceptions to the ordinary sequence which may 0cq
locally (Section TII, i).

Trace the System of Communications (Section ITI iii).

Explain that the duties included under the headings F
Control and Fire Direction vary with the three classes of gu
and describe the arrangements in each case, (Section IIT ii).

Explain generally the system of storags and supply
ammunition (Section 11T vi),

Describe the uses and general disposition of electric lights
odstructions. (Section IIT vii). .

guns may be divid
special “application of e

’
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r‘xplgtlxx briefly and generally the arrangements for the
’r“)d‘il?n of traffic in defended ports in war (Section III ix).
A itlscrlbg briefly the methods adopted for identification of
es? ships, and the objects of doing so. Explain the general
hmor the choice of projectiles and point of attack on ships,
IS reasons for them (Section VII).
{Mrt) ain the general rules given (i) for manning, (ii) for fighting
nal ¢ry Command, distinguishing clearly between tlhe instruc-
uste Method of manning (A) and t.he service method (B).
[umate b).r reference to defences with which the squad is
Ty I'ed (Section VIII i and ii).

‘iﬁ:ln the provisions with regard to the manning and
ns i of Q.F. guns for defence against raid. Give illustra-

possible (Section IX). '

i

(gady ;
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i SECTION IIL—LAYING ORDNANCE.

Lzplanation of Terms.

Before proceeding to instruct in laying, it will be necess?
explain everything connected with the sights, the mann
which they are fitted to the gun, and the reading of the scal
elevation and deflection. The use of index plates and re
range scales, traversing are, clinometers, &c., and the meanin
use of the most necessary parts of the range table shou
clearly explained as the instruction proceeds. 5

Tne Taseent Srcmr.

The méaning ard use of the different scales on each face
tangent scale must be carefully explained to the gunuer.

To adjust the Sight for Elevation and Deflection.
The hind sight is raised until the mark on it for the reg
number of yards or degrees is in line with the top of the s
in which it slides, and then clamped. :
For deflection the sliding leaf is moved to the right o
nntil the arrow points to the required number of mi
The deflection being given on that side to which the shot
be thrown, ]
As a practical rule, each minute of deflection on the
zives a difference of one inch in every hundred yards of
“Thus, supposing at a range of 2400 yards a projectile has
12 feet to the right, it will be necessary to move the defle
leaf 6 minutes to the left, or give “ 6 minutes left deflectio
vorrect the error, because 12 feet or 144 inches divided ]
(the number of hundreds of yards in the range) gives 6.
The above practical rule for deflection holds equally go
, B
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%égilﬂ in elevation to raise or lower the point of impact on
" ‘1 t?}rget. Thus if at a range of 1200 yards the point of
hui G feet too -high, the necessary correction would be
giv:: Gless elevation,” because 6 feet or 72 inches divided
: th‘f trunnions of a gun are not level the projectile will
e} ¢ s(i)wards the side of the lowest trunnion ; in reality, the
i, g}lt (apart from drift) will not be parallel to the axis of
,(! t’l . Xeept When‘the'tangent. scale is at zero ; for exampl_e,
firect right trunnion is the higher, the axis of the gun will
ﬁ“ ¢d to the left of the target on which the sights are
o ‘\;’Ll‘"l vice versd if the left trunnion is the higher.
owing figure illustrates the above.

Looking from breech.

e A

nill;’]l:!-ed line is a vertical through the fore-sight. ~When
1evi;u:-‘ms are level a vertical line will cover both sights, or
erm, ion of the tangent scale from it will ouly be due to
SUanent angle of drift. It will be also seen that a vertical
ever f‘)'Ver both sights when the tangent scale is at zero,
¢ pr. ?v})’ be the inclination of the truunions.

PTackical rule for correcting this error is as follows :—
S-a.d,1 )y . ° D 2




PART I.—Instruction. 52

gection IIL.—Laying Ordnance.

—

No. of minutes difference of level X No. of Degrees of eleval
60

Minutes of Deflection to be given on the side of the 1

trunnion,

With gun carriages having a wheel track of 60 incl
thereabouts, this rule may be thus stated : number of
difference in level of wheels X number of degrees of eleva

t
tangent scale = number of minutes deflection to be given 4
side of highest wheel, |

Vartous MEeTHoDS oF Lavixe,

Guns ave laid by the following means :—

(a.) When the sights are aligned both for elevation and
tion on the object. Case I

(6.) When the sights are aligned for direction only o
object, elevation being given by means of clinometer or
plate, &c., &c. Case 1T,

(e.) When direction is given by the traversing arc on t!
floor, and elevation as in b, Casa II L

(a.) When the qun is laid both Jor elevation and direct
the sights.

Laying by tangent scale.~To obtain uniform results in }
one method should be strictly adhered to. The serviceﬂg
of laying a gun is to direct it 50 that the centre of the lin a
ing the two hizhest points of the notch in the hind-sigh<
apex of the fore-sight and the point aimed at are in line
figure.

The scales baving been adjusted at the r.

equired elevatig
deflection, the gun layer proceeds to lay th

e guu,

13 roisef

1

* Note,~Thls means the number of degrees the tangent seale
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: should put himself in an easy position, his feet being

8o that s body is well balanced, and if possible steady

BUls eve

/ﬁ@/-~ Z2 A

-\
Li,fiay leaning on the gun with his arm, aud bring his eye on a
ncm; the top of the lLind sight, and about one foot from it.
Ctior tules to be observed.—1. See that the tangent and
! Bcales are set and clamped at the elevation and deflec-
Ock:;ed’ and that the tangent scale does not slip through

L,Il?,"l":md wearying the eye, get the gun laid approximately
Mlon and direction before carefully looking over the

P lay quickly.

‘11-];3' over the target and then depress* on to it, thereby
01'130: 'Tor due to the play of the elevating gear.

S ¢ a clearly defined part of the target to lay on, and
'ectim;ty on the same point from round to round. All
y .Ollﬁ a{nd allowances should - be made DLy using tangent or

The ']‘1_091e8 and not by laying off the target. .
‘Uistance of the eye from the hind-sight should on no

Vith,

W di, . . :
ut fop el:;r\)%;?;;: g mountings the last motions of the elevating gear should
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account be varied, but be the same from round to round,
than one foot, o

"During instruction in laying, the targets likely to be me
on service should be selected, such as houses, encl
batteries, &c., and on sea fronts, ships, boats, &c.

At this stage the Instructional Target should be made
It will be found most valuable in teaching men to lay
correctly, as with it personal errors can be shown, b
elevation and direction, and the practical rule for corrl
erTors can be proved.

Laying on natural objects.—After the gunner has atta
thorough knowledge of the tangent scale, and can adj
quickly to any named elevation and deflection, and c:
accurately and rapidly at a target, he should be taught to'1
natural ohjects, preferring first those objects which are statid
and are more or less well defined, at medium ranges, an
passing on to small or moving objects at short, medium, 9
ranges, or ships moving rapidly in all directions,*

To test accuracy at longer ranges, and when laying on stat
natural objects, the following method may be used. The inst
lays the gun with a certain elevation, and puts the tangent
down, Then he directs the gunrner to raise the tangent
till the gun is correctly laid without altering the ele
screw. The difference on the tangent scale will show the 24
of error,

When laying at moving objects, the instructor should
laying by looking over the other tangent sight.

() When the sights are used for direction only.

Laying by straight edge sight Jfrom sighting step.—TH
case the tangent scale is raised to a conveniont height 4

* The water line at the stern should be the point of aim with a target %o
fron the battery at such an angle that the bow water line is not well defined.

|
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1t socket, the gun layer stands on the sighting step and aligns

£70ges of the sight blades on the object.

b C. officers and men should be frequently practised at laying
‘kl' these sights, particular attention being paid to rapidly

b!ng up natural objects such as ships and boats, and when
ng keeping the sights directed on them. During this prac-

- 18 layers can be tested by the instructor looking over the

tangent sight.
‘f"‘%tlon is given to the gun by index plates and readers,
| 1pliers, hydro-clinometers and elevation indicators.

4 (c.) When direction is given by traversing are. o
{ltphlﬂ case the gun is laid by quadrant elevaticn, and for
1on by the traversing arc on the gun floor. -
7 INsTrUCTIONAL TARGET.
aing. Tget is made of half-inch deal, and is 4 feet square : it
¥ llten_l half bright red and half bright green. On the-top is
e:‘ﬂll‘on rod, on which runs a ring. A leaden triangle of 6
et Side, painted white, and with a circular hole ‘75 inch in
€rin the centre, is suspended from the ring.

Lo ¢

Instruction in laying for direction only.
Ule target so that the line down the centre is vertical ;
Lie recruit to lay on that line. : '

gt‘ln(
cet t

Instruction <n laying for elevation only.

ta ; . p .

r:;d the target so that the centre line is horizontal ; direct
1r Wt to lay so that the point of the trunnion or fore-sight

lin:two highest points of the ¥ of the tangent scale are on

A nstruction in luying for elevation and direction.

ﬁre(:;\rv §he triangle to hang in front of the target, and divect
U fo Iay on one or ofher of its angles,

M__—____________,_____—_
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To teach the use of the deflection scale.

Set up the target with the centre line vertical, at a meag
distance of 100 yards from the gun ; direct the recruit t
without deflection on the centre line., This done, let hinj
with a given number of minutes of deflection at the same p
Show him, by letting him look over the sights, with
deflection scale again at zero, that he has thus laid the gun
same number of inches to the right or left of the centre.

At the distance of 50 yards the number of inches will be
half of that of the minutes of deflection, and so on in propo
for longer or shorter distances.

Where there is no target, or no room to place it at 100
off, a target of reduced size can e painted on a wall or dr

on a board at a measured distance in front of the gun, and
same instruction carried out, For instance, if 20 yards
10 minutes on the deflection or elevation scale would gi
inches on the target.

Lo test individual laying.
1. Lay the gun on one angle of the triangle—mark with ¢

the position of the hole—remove the triangle. Let the reg

look over the sights, and give directions for the movemer

the triangle until the angle on which the gun was previof
laid appears to Lim to bein the line of sight. Mark with c}

the second position of the hole,
The distance between the two chalk marks will give
personal error of the recruit,

2. Lay the gun on one angle of the triangle (or on any 8
object), with given elevation and deflection, = Put down
tangent-scale, but do not move the gun,

“Let the recruit set the tangent-scale and deﬂectiou_;

shifting each until the sights appear to him to be on the ob

0
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fhe_diﬁ‘erence between the two readings of elevation and
¢ction will give his personal error.

Laving BY NIGHT.

L“.’/’fﬂg at targets lit up by E.L.—Gunscan be laid by night on
\gets lit up by the electric light, just in the same way as by day.
d'hen using the gun sights, whether for elevation and direction

rection only, it is generally necessary to throw the light of a
flern on to ‘ome* if mot both of the sights (when this is
le, C]la,lking the fore-sight will make it stand out clearer
en the light is thrown on to it) ; there is, however, some
ICulty in keeping these lanterns alight, the shock of discharge
k1 €avy oung often extinguishes them. Various experiments,

! With candle, oil, and electric lamps, have been made, but -

Articular lamp for this service has yet been introduced into
o ervice, The lamps themselves are, as a rule, held in
\tion by one of the gun detachment.

L ’glif sights of two patterns are provided for 12-pr. Q.F.
Ls' ,These are described in § 8754 List of Changes.

%Ying on fized objects—When laying guns at fixed objects,
) 38 8t certain portions of a mine field, which may not be lit
1 Y the electric light, the elevation for the range would be
- °WD, and would be given by index plate, clinometer, or hydro-
OMeter and the necessary direction being noted and marked on
(,lllt'aYersing arc during the day, the gun would be laid for lineat
> b.)_' traversing until the reader came opposite the marked
¥ ?‘“1011- ‘With guns not provided with such arcs the position
ark. trucks on the racer or floor of emplacement must be
5l‘ree (yvh1t_e paint would be best) when the gun islaid in the

iCt direction by day ; or similar arrangements, as described
=¢80 Artillery Drill, may be made.

|

* 4
8 2 ) 3
the fore-sigh
E]lt is “hmei tgf. Big t or the one further from the Iu; er, if only ane
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GENERAL REyMaARKS oN Lavisc,
" The relative advantages of laying for elevation by—
(1) Tangent scales,
(2) Clinometer., .
(3) Hydro-clinometer.
(4) Index and yard scale plates.
are as follows :— : ' ~ :
. 1. The advantage of this method ig its simplicity, in th:
combines in one operation the direction and the elevation of
gun, and enables us to dispense with correction for the heigh
the battery and the state of the tide. On the other hand, i
most difficult to teach correctly, brings in personal error of
layer, and is less rapid than a system under which the laying
range and the laying for directing are separate duties.

2. This method is not sufficiently quick, except for slow
deliberate fire, and, unless all other Jeans fail, would never
used “when''practising at moving objects, Itg comparaty
aceuracy for ditferent elevationg depends, to a great extent
the'instiuihent being always
on the breech’ for every round ; any grit, or dirt, gett
between the hottom of the clinometer and the plane surface
the ‘gun would affect the correctness of the elevation, it
therefore, Decessary always to make sure that this plane surf}
is clean. The clinometer has always to be removed befl
firing, and lastly, as the graduations on the instrument are

egrees, and not in yards, there is the drawback of having
convert yards into degrees, - S : URETERE

3. The hydro-clinometer hags the advantage, as compared w

its means, the divisions on the scale for hundreds of yards bei
as a rule, larger than on the tangent scale, or yard scale platesf ,
4. Index plates afford perhaps the most rapid means of lay
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uns for elevation, being certainly much quicker than (1) or (2),
U4 ag quick if not quicker than (3) ; the divisions on the yard

cale Plates are rather small (unless the gun is situated in a high
attery, as the higher the gun is above sea level, the larger are
' divisions) and diflicult to read. They possess the following
IStinet disadvantage, viz.—if there is any inequality in the
Vel of the racers, they do not give the correct quadrant
SVation, but this disadvantage tends to disappear as the height
"€ gun above sea level is increased.
or example, on a very low site if there is a difference of level

! the racers of five minutes between trail extreme right and
xt'{eme left, this would mean with a 9 or 10-inch gun a difference
90 yards at 1500 yards range; under similar conditions at a
t.ght of 250 feet above sea level the range would only be
H&;md by 16 yards. In these cases although there would be a
tTence of five minutes in the elevation when the gun was
in‘s"“'l‘sed from extreme right to extreme left, the yard scale of
5)0;?’_‘ Dlate would read exactly the same, J.e., 1500 yards in both
o blons, This error does not occur when laying for elevation
i '°r by tangent scale, clinometers, or hydro-clinometers.
v :84in, comparing laying by tangent sight with laying either
Y ey plate, clinometer, or hydro-clinometer.
. Fia. 1.

1ej

MNOS, 00N 3.

T Fia. II.

oo ras aca0 ras.

Pigs )
9. t0 ahow advantage of laying a gun by tangent scale instead of by Index
plate when firing from a height, R
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1. Any error due to the varying height of tide disappea
when laying by tangent scale. - . .

2. From a high site battery the admissible error in range
greater when using the tangent sight than with either ind
plate or clinometer, because the very act of bringing the li
of sight on the target to a certain extent corrects an error B
range.

To explain this, suppose in figs. I. and I that elevation f
2000 yards is given instead of 1900 yards, which is the tr
range. In Fig. I. the gun is laid by quadrant elevation, and tl
trajectory will strike the water at 2000 yards, or thereaboul}
In Fig. IL, though the tangent scale elevation is for 2000 yard}
the fact of bringing the line of sight on to lie vessel corred
this error to a considerable extent,

The amount of correction is the difference lLetween the angl
of depression to a target at 1900 and 2000 yards. A

With a G-inch B.L. gun on a battery 200 feet above sea levd
range 2000 yards, the admissible error in range of a vessel
20 feet freeboard is 100 yards more when laid with tangent scz
than when laid by quadrant elevation,

(43

ool ' / 20/7 \ “] 20/

t
> < |
1800 yds W —\J ;
T ‘,000;“00\\’00 |

o
With a 9-inch gun 100 feet above 5 vessel which has bel
overestimated as at 1500 yards range, if the gun were Jaid

F
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‘dex plate or by clinometer she would be struck as near as
N 4 yards, but if laid by tangent scale she would be struck
Near ag 1324 yards, an additional admissible error of 60 yards.
d ii8 presumes the gun to have been laid on the water line,
that the yard scale was made out for a height of 100 feet
Ove this water line.
he 11118. advantage decreases rapidly as the range increases and
. leight of the battery decreases. From a hattery close to
Sca level it entirely disappears.
"1t must, however, be remembered that personal error is likely
s de greater when laying by tangent scale than when using
rerant elevation,
€ relative advantages of laying for direction by—

(1) Gun sights.
(2) Traversing arc.

a1y
S As follows 1—

qigztfl'his is the most accurate method of laying guns for
*hra(“tilon, and should be resorted to on all occasions when
i 'ercable, whether the guns are being worked by position
ey or not. It has the disadvantage—that smoke or fog
¢res and delays the laying of the gun by this means.

liths II“aVer&ung arcs, on the other hand, quite overcome thg

meulties of fog or smoke, so far as the gun itself is concerned.
that“i“ method of giving direction is also open to the objection
l‘ﬂrallti using it, all the guns of the same group are firing in
6 lm_hﬂ'hnes of fire,and the error in direction of the guns on
Zouta) ;}11( of the gun of direction will be equal to their hori-
56 istances from that gun, unless convergence tables are

It § . '
gm“p‘s_ not therefore applicable when more than one gun of a .
ang thls being fired at a small object, unless it be stationary,
-1€ previous round has been laid over the sights, and the

Posit .
on of the pointer noted, unless convergence of fire is

i

B
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obtained by the use of a table similar to that described
Ppage 198, .

Some confusion hag arisen from the fact that traversing a
are not always oriented alike, it is now ordered that in n
works, or where hew traversing ares are being laid down, ti
shall be g0 graduated, that when the pointer is at zero the a
of the gun will be pointing true north, if the gun be laid d
east the pointer indicates 270° or if soutli-west 135°,
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[ ‘ SECTION IV.—AMMUNITION.

N s !
:p ace can be found in this Part for little more than the mere
;l.ngs of the different articles of ammunition used by the
l‘m“"" Artillery. Any officer who aspires to instruct his men
Now a great deal more of the subject than he will find
The latest edition of the Treatise of Ammunition ;
gulﬂtions for Magazines, Ammunition Stores and Laboratories ;
1 i @ Lists of Changes, will give all the information necessary,
It ey must be studied. o .

18 not intended that the instruction should be carried on
N 0_?‘(1}31‘ given in this Part. L o
1ee officer should begin by explaining the ammunition of
,lag‘}’ls which the squad are likely to use at company practice,
h Ning each item forming the charge. He will then proceed

OW them how the nature of shell, common or shrapnel, &c.,
&\rec"gnised, how they are plugged, how the gas check is
e_d’ and the shell marked and stored. Next would
Mstructions in fuzing the shell. First the sort of fuze
Eett'used’ and wby others would not do. " Then the boring
ot g of the fuze, lastly the uncapping or withdrawal of
I it After the detail of the ammunition for one gun has
ulg ﬁ)roughly mastered, that for other guns in the district
Ser, ¢ taken in turn. . .
‘ntI Arate instruction should next be given on the following

e,

low
Le

)
ity
@) Fi : T
‘tn)‘ Fllllng, marking, and storing cartridges and shells, using
3 *®Uonal stores provided. :

¢) T 'e action of those fuzes in use.
()

lelr instant recognition by their appearance, either as

le fy, . . ; .
>'®tuzes or in cylinders, and their selection out of many others.
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(d.) Securing lids of zine cylinders and metal lined cases

(e.) Every man is to beinstructed in the regulations for ens
safety during laboratory operations. See Magazine Reguls
and Army Forms G. 940 and 949, which are hung up in-
Laboratory. A limited number should be instructed in er
ing filled shell and taking out fuzes.

Gunners should not have their memories burdened
details of the ammunition of guns which are not in their Di
or which they have no opportunity of seeing or using.

4
NOMENCLATURE OF ARTILLERY MAGAZINE
STORES, &c. |

\
1
«

“ Magazine.”~-Building or buildings with passages leg
thereto, in which powder in bulk, and filled cartridges m
stored. :

“Shifting Lobby.”—~The chamber or portion of the ent,
passage devoted to putting on or taking off magazil
lahoratory clothing. :

“ Ammunition Entrance”~The entrance to the magazi
ammunition only.

“Magazine Store”—~A chamber within ‘a magazine (if
vided) in which the hides, wadmiltilts, and spare mag
clothing may be kept.

“Cartridge or Shell Store”—A chamber in which filled
ridges or filled shell are stored respectively,

“Powder” or “Shell Passage”— A passage along f
powder in cartridges or in bulk, or shell are transported.

“ Ammunition Passage”—A. Ppassage along which both ns
of ammunition are transported.
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———
Cre i
L l?ly/ttzazg Passage”—A passage by which access is gained to
! dmy) recesses.

'mgﬂ]!itrz'dgc” or “Shell Serving Roam.”—A chamber on the

) evel ag the gun into which the cartridge or shell lifts
lct’eand from which the service of cartridges or shell is con-
( )

:LCW'l/"Ldge or Shell Recess.”—A small receptacle for the storage

« ReW cartridges or shell for the immediate service of a gun.
'rl»ieccl'“.”y ITateh”’—An opening in the door or wall of a
Wl be or shell-filling room, through which empty shell or
. Cer in bulk is passed, .

a ‘;‘I'lridge  op % Shell Issuer.”—A hatch in a door, or opening
“o all, through which cartridges or shell are passed.

1 @tridge” or ¢ Shell Lift.”—The lift up which cartridges or -
t} Lare hoisted. d P e el
(P‘:Tfillery General Store”—A store for the reception of the
. &un stores of all natures.

13

Arg;, [ :

" Tftllery/ Store”—A store in a battery for the rece tion of
d r§ Its, elevating arcs, and other stores belonging to the guns
.- “luired for their immediate service.
‘(L)"iomt?m.”—-—A building or buildings with passages leading

n which ammunition is exami

:1 shells ﬁlledl ammunition is examined, cartridges made up,
) .
Tny,

ner Room of Laboratory.”—A  chamber in a laboratory

Whie g
lich cartridges are made up and shells filled or examined.

Cre

(ga.dr - .

.
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SERVICE POWDERS.

. §
- The term “Service” jg applied to powders fit for fif
projectiles. . {
Nature, _ Use.
_
MouLpEb,

Lrism) black ...| B.L. guuns, 8-inch, Mark VI ; 6-inch, Marks
' and V; RM.L, 17°72-inch, 125-inch,
10-4-inch ; and primers for Prism! brown
S.B.C. cartridges, and for JI.X_E. cartrid
except 6-inch BL. Tt wi]] probably
superseded in gun charges by E.X.E., exd
for 6-inch B.L., Mark V, ' ]
DPrismz.,., -] RML. guns, 1779-inch
Lrism* brown .| B.L

and 12"5-inch.
- guns, 12-inch to 99.inch and 8-ip
Marks III,'cha.sebooped, IV and VI, 4

: R.M.L., 16-inch, ]
NDC. ... w| B.L. guns, 16'25-inch and 13'5-inch. ﬂ
LYE. | BL. guns, 6-inch, Marks III, IV, and
o R.M.L., “125-inch, Marks I and 1I; ¢
6-inch. . ‘
- Cusrear,

: s i
D.or Pebble ...| RM.L. guns, 12-inch, 35 tong to 80-pr. ¢ J
SP. .. ..|BL, 6-inch, 80-pr. ‘to 12-pr. (7 cwt.),
47-inch Q.F. guns, T4 may be used inSH
of P. powder when the latter is not avails
rz . w| RM.L, 12-5-inch, Mark I, 8.8, H
Q.Fr .. «n| 3-pr. and 6-pr. Q.F,
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Use.

T

NU
f'-G, LATED.

ool 1-inch Nordenfelt gun, . . 0070000 .
.| 8.B. small arms, 7-pr:;. RM.L. gun, and for

..| S.B. guns and mortars, the bursters i"orrshr:iphél

. shell Laving the bursting charge loose in the
head, and as a substitute, in case of emer-
gency, in P. mixture for F.G."~ ~ T

|l R.M.L. guns, 9-pr. to 64-pr. (except 13-pr. and

15-pr.) ; R.B.1. guns 6-pr. to 40-pr.

.| B.L.,12-pr., 10 0z charge for star shell ; R.B.L.,

6-pr. to 7-inch; R.M.L.," 9-pr.. and '15-pr. ;
~ R.M.L., howitzers, 8-inch,” 66-inch, and
6'3-inch. - 1In L.S. it may be used for any
guns for which R.L G.*.is employed, should
the latter not be available. .. v a2l

.| Madein India, for R.M.L. guns, 25-pr. to :80;}‘)&,

and S.B. guns.

"o RM.L. guuns, 13-p1'; to ()4{31' (excéptv>15~pr..l)‘,

_‘and 2'5-inch ; 6:3-inch howitzer, when exist-
ing stock of R.I.G.2 cartridges is used up.

bursting charge of shrapnel, shell having
bursting charge in the base, '

....| Snider, S.A. ammunition, 7-pr. R.M.L. gun,

and for bursting charges of shrapnel shell
when F.G. is not available, - ' : ‘
Martini-Henry S.A. ammunition, and machine
guns of small arm calibre; 4-inch R.M.L.
bowitzer ; 7-pr. R.M.L. gun, and for filling
shrapnel shell having the bursting charges
in the base. - - -

E 2
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ISSUE.

Moulded powder is issued in cases, powder 100 Ib., made
wood lined with zine. :
Cubical and grained powders in barrels enclosed in waterprof
bags holding 125 Ibs. of P and P2, 110 lbs. Q.I.! R.L.G.2 o
IL.L.G.A, and 100 1bs. all other.

* CORDITE.

Cordite is a compound of nitro-glycerine, gun-cotton, 3
mineral jelly. It is manufactured in long cords of a diame!
suited to the gun for which it is required.” The various sizes 8
distinguished by a fraction, the numerator of which gives
diameter in hundredths of an inch of the die through which t
cordite is pressed, and the denominator the length of the stic
or cords in inches ; thus, % means that the cordite is ‘05 in
in diameter and 11 inches long,

Cordite charges are made up like bundles of sticks, |
prevent “ hang-fires ” they are primed with F.G. powder,

DIRECTIONS FOR MAKING UP CARTRIDGES FOFE
RIFLED ORDNANCE. 4 J‘

L A]S'ilk Cloth is used for all cartridges, except for those mentiod

elow, 5
Serge for S.B. cartridges for land service if silk cloth is 1‘,
available, except for blank cartridges. ﬁ
Serge cartridges for RM.L. or RB.L. guns, which may be
store, will be used up according to orders issued from time'
time on the subject. , ‘J‘
Shalloon will be used for the 7-pr. R.M.L, cartridge, 4 b
6 oz. and 8 0z ; 25-inch R.M.L. cartridge 6 oz : 15;131-. RM /
9 oz cartridge ; cordite cartridges under 3 1bs. (p. 50, Treat’
on Ammunition, 1807), and 6 and 3-pr. Q.F., saluting.

R—

!
1
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I. FiLuixe, -

Cartridyges Iilled with Loose Powder.,

1,
| Ca}'e will be taken to see that cartridges are not made up
‘Vhi(flhmp weather, (sce para. 152 Magazine Regulations 1894,
) )e; 1should always e consulted before commencing laboratory
X aions) that they are properly dry before being filled,
by the proper charge is carefully weighed out, and inserted

Meany of the “ Funnel, copper, cartridge.”
Atridges will be choked by drawing together the mouth
hre 153 cutridge into several plaits with a magazine needle,
or “‘;‘f ed with three strands of worsted for serge cartridges,
to 11t]1 two strands of silk twist for silk cloth cartridges, up
Aty o inclusive ; after drawing together the mouth of the
the 98¢, three turns will e taken round the plaits, and
o ¢hoke {hus formed will be further secured by passing
l)elo“l,leedle three times through it alternately above and
choke the turns, thereby stitching down the turns round the
"‘l'Ove at two poiuts equln!lstant. fron} each other. Charges
requiy, 14 1, up to 85 lb. inclusive, without beckets attached,
thy )‘e_three strands of silk twist passed round the plaits,
ey tunc:s, and the needle passed through the choke four
nd Making three securing stitches. Chargesfrom above 141b.

. I’.Wa_.rds, with beckets, will have the choke first formed, and
bee Fotml‘ll ¥y secured by taking two turns round the choke, the
aky, drawn tightly in on both sides, then three turns will be
bec), .-ound the chole, the needle passed through the choke and
houl f"Ve times, making four securing stitches. The becket

orm a loop about 34 inches in length over the clicke.

et cutridges will be made up to their proper lengths and
cters by means of the hoops, which should be drawn tight so
make a firm cartridge,

lian,
3 1o
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‘cartridge is then reversed, and after the wood bottom l,
taken out, it is placed on the scales, and the necessary prié s
removed from the top layer, or added to it, until the weight e,
- correct,* an empty cartridge being placed in the scale with ¥
weights to conlpensate for tho one containing the pow! "TX‘
The superfluous choke is then cut off to within 1 inch |
the top layer of prisms, a few vertical cuts are then made
this overlap, which is turned in until the edge is flush with t]l
charge ; the top is then placed on and secured at each side, &
then oversewn round, with two strands of silk twist. The "j
and bottom of the cartridge have each a hole in the centre ﬁtt‘k
with network, which is covered over with shalloon patches, stV
on with shellac to prevent the powder dust from falling into th |
package, J
These cartridges, if necessary, may be made up, by cnreﬁ,
manipulation, without using a zine cylinder, by building up %1
il

i

prisms on a wooden bottom cut to the same shape as the cal'tfid
CarTriDeES, PrISM2—The required number of prisms v’hg,

be built up in layers on a wooden bottom the sume shape as 4

cartritlgc, the empty cartridge drawn over the whole, mxd' 0K

remainiug operations proceeded with the same as with 1’1”'-*{0;?

is;i@h the exception of the zine envelope which is not require ‘
rism,?

IL. Markive AxD Gaverve Finuep CARTRIDGES. h

oyl . R
All cartridges when filled will have the nature and Welt}
of ‘po\\'(}e‘r which they contain marked on the side in 4
printers’ ink, the letters being one inch long, and must be gﬂil'i |
g .

el >
fully weighed and gauged as to length and diameter. |

must not be used, as it Liolds fire, -
LT R TR K o
ot

* In making up cartrid i i

! i A R¢8 with Prix;

less than 73 per cent, of the numhlvll:l

. complete vertical tiers of prigms beiﬁ
number in the top Iayer,

n
m powder, the top luyer should not ";’m

of prisms in a complcte layer, oud 4 iﬁﬂ'
& taken, |f nccessiry to make up the red

4
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N

.A Tecord of the powder used with the maker’s nanie, lot, and
Blle of filling will be found marked on the package in which
Cartridges are despatched to stations.
wiyy - Shalloon and silk cloth cordite cartridges will be stencilled
tir.,l] the lot number of the cordite, in addition to the informa-
8ven on the package.

Section IV.—Ammunilio;li

III. Issuk oF FiLLED CARTRIDGES.

!, .
I(_%i“'tl'ldges for the 7-in. and 40-pr. R.B.L,, 6<-or. and 80-pr.
‘""lle.d » oud 4-in. and 5-in. B.L. guns, R M.L. howitzers, are
The 1 metal-lined cases.
{3 l[,ede are of three sizes, whole, half, and quarter, and weigh
0 :i;’ 30 1bs., and 18 Ibs. respectively, )
LI Tidges for R.M.L. guns, 7-in. and upwards, and 6-in. B.L,
'ithe ;p“'al‘ds, are packed in zine cylinders, which may contain
trpg  Whole, Lalf, or quarter charge, according to size. They
iy, 48 cases to carry the cartridge frem the magazine to the

3
]’1 s . '
LUI‘ING LIDS OF ZINC CYLINDERS AND METAL
LINED ' CASES.

S .
Ile]:tl‘)m‘t' IT,, Section V., Regulations for Magazines, 1894,
"Uetions are also printed on the inside of each lid,
| W, STACKING ZINC CYLINDERS.
kingl(:l cartridge cylinders containing cartridges are stored
uitod“ their sides, the number of tiers in cach stack will be
48 follows —
iy,

-

13 containing {60 to 100 1bs., ”

less than GO 1bs.  , 5

'y
”

{over 100 1bs., not to exceed 3 in lieight
4
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When stacked on their ends, which is always preferabl
storage room permits, thin battens of wood will be place
them to prevent the handles injuring the bottoms of t
packed over them. These battens are not necessary for cylin
withscrewed lids having handles at the side, Stacking on
ends is preferable, because if stacked on their sides, unles
points of support are under each end where the cylinder?
strongest, or along their length, they become so dented that
cartridges are difficult to extract. : :

When so stacked the height of columns is not to exceed 1

For quarter charges 5 cylinders.
,» half » ) s
s full ” 3

”
Brass and metal lined cases will be stacked on their sidc®
height not exceeding 11 feet.

DRILL CARTRIDGES.*

Drill Cartridges B.L. and R.M.L. are a special mmmfab'ﬁio
and are issued complete. They are of same shape and dime?*.
as the service cartridge they represent, and are brought v
the required weight by means of a cast-iron core.

Those for . B.L. guns are of wood covered with felt and le*‘b,|
The base of the cartridge is shod with copper, and they "y

dumimy lubricators with stalks to screw into sockets i?
" cartridges.

MEANS OF FIRING ORDNANCE,

Lxcept when firing by electricity, all R.M.L. radial v
guns and howitzers, and all R.B.L. guns are fired by my
copper friction tubes ; the latest pattern is the solid draw5 y
which is usql for all natures, and supersedes the long
and special friction tubes, rone of which have beﬂ

* For Q.F, guns, see §§ 5856, 6509,
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C .

l(,t;"efi since 1887, but- there are still some of them in store ;
YU be used up as follows :

-%, friction, copper, long, for R.M.L. 7-inch and upwards.

r iil} » short guns below 7-inch, and

r?}l})e

bR

.L. guns.
inci, griction, copper, special short, for R.M.L. 7-pr. and
h suns, .
0 ];]e tube, friction, copper, solid drawn having been found
§, rt for use with war rockets, the tube, friction, copper,
nr'(.h.“)l't Mark II. will be retained in the service for usc

Wit],
e rliel'l any of the above natures of ordnance are fired by
:;‘.ptm‘)_’ the tube to be used is, Tube, electric, No. 10 (quill),
N “W{Lh guns on H.A. mountings, which are fired with tubes,
n otaling “electric P. - These tubes being of weak construc-
ntl, 6 be handled with care, when joined up, and lowered
il .7 '0to the vent as far as the projection on its own head
b joi!ow_; as, should the head project and be unsupported, the
W L*rl~t 18 liable to be broken off without igniting the mealed
wop 1 & Should a vent be too short to take the entire tube the
Wy p. Wt may be removed. A turn should be taken with the .
Oy ﬁ)“"d the lanyard guide or cascable to relieve the head
!nec‘ '¢ strain caused by the weight of the wires, should it
\l]y ®88ary to remove an unfired tube it must be done care-
{col,nzﬂ the upper quill containing the electric bridge easily
ity 8 detaclied ; should this happen, and any of the lower
e Jowe PUlled off and remain in the vent, either one or more of
lo eh;" Joints must be removed from the next tube, to allow
With €r to the full extent.
The aa;’“al-vented guns ; vent-sealing tubes are used.
'., AXlal-vented R.M.L. guns are 10°4-inch, 125-inch Mark
h, a;nc}], and 17-72-inch. These guns, except® the the 104
ey e fired with either a tube, vent-sealing, friction “V,” or
l ? el't~8eali11g, electric “V.” . .
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The 104 irch gun is fired with the tube, vent-sealing, e
13 P ”n

Al B.L. guns 4-inch anq upwards are axial-vented, as
fired with tubes, vent-sealing, percussion, or tubes, vent-s¢
electric «Pp,”

Drill tubes of all the above natures are issued for use a
and for instruction in firing ordnance,

3-pr. and 6-pr., quick-firlng gung are fired in similar m
to arifle, a percussion ap being fixed in the hase of the
ridge case. The 12-pr., 4-7-inch and 6-inch are fired electr
by means of an electric primer screwed into the base
cartridge ease ; for bercussion firing ay adapter to take &
percussion tube is substituted or the electric primer !
lanyard is used with them, .

Copper friction tubes are fired by pulling the lanyard, |
hooking, into the friction bar of the tube ; vent-sealing fri
tubes by pulling the lanyard, after Liooking, i
and percussion tubes; by pulling the lanyard, after hooking,
the firing bolt of the percussion lock, or, in the case of the
percussion lock fitted to B.T,, 92, 10, and 1%-inch guns, by pt
the lanyard, after hooking, to the loop of the trigger. .

Electric tubes (except when using position finder) are firf]

the battery, electrie firing, 3 cell, Leclanché, or the' battery]
key, test and firing,

PROJECTILES,
Distivavisning Marxks, \
The following are the general rule,

s for distinguishing 7\
_on projectiles ;—

(1) Tips.
Shot (exceL)t case).—To have white tips,
Common and palliser shell.—To have black tips.
Segment and ring shell.—T, have bly

e tips,
Shrapuel shell. —To have red tips,
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(2) Dands.

bt
. ref ! Projectiles.—To have white band round head.
/ f.(;" r-piercing shell.—To have two white bands round Lead.
) Wel leq shells.—To have red band round head.
ra cts'hot with steel balls.—To have white band round bady,
1¢e, projectiles,—To have yellow band round body.

(3) Dodies.

);e{ff'tf(l’{r high explosives to be yellow ; all other projectiles
ack,

(4) Star.

Nty
'Ir Shells to have a star in red o a white dise, on the shoulder,
tiollﬂsue‘l shells will be marked with the date of filling, and at
ey fi]), 5 T€ means are available with the monogram, except
& WOr(le‘u by R.A. Filled common or double with bags, with
Useq Bag,” and with a red disc 1-inch diameter, if primers
ellg o7 md with “P” if filled with I’ and F.G. mixture.
" Vich have been emptied will be marked with “ E” and
G of station.
s oo il be stamped o1 the base of cast steel and F.S. on the
Pa))ie Yeed steel projectiles,
igh o T weighted with sand and arniour-piercing shot
lxeml With sawdust and small shot, will have “ W?” in white
A pr?fl also stamped on the base plug.
l'b‘"llar Jectiles 6.inch B.L. and upwards manufactured since
o tim'),, 1891, are issued with the cannelures undercut for the
]J(‘tw B .Of augmenting strips, and are stamped with the letter
0 the first and second cannelures,

.
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STORAGE OF FILLED SHELLS IN CHARGE Oi
THE ROYAL ARTILLERY. !
L. When fitted for gas-checks. [j
Tilled shells will have the gas-checks, if attached by
fitted before being placed in the shell store. The automatic’
check is not attached to the shell.

In storing filled shell (9-inch R.M.T.. and upwards), i
are to be placed on their bases, resting on the gas-check ]3,)‘
and prevented from falling over by two pieces of wood, 9 i
square placed one on each side of the nut. Filled shells of
calibre and all shells at Nova Scotia will be piled. j

The front row of all filled: shells, 7-inch R.M.L. and up¥
should be so stowed that the transporting barrow can b};
veniently run under them. Tle front row will be placed 4

the 2nd row, and the shells the following distances, front ¢
to centre, viz, : —

¢!

10’ I

9 . S 1 )

t

The pieces of wood, or “ battens,” being placed so 2%
parallel to the axle of the barrow, in ovder that when t(' y
i3 tipped back the front batten may be removed to mak®|

for the tip of the barrow. When there is ample roon

shell store the whole of the shell will be stowed as abo"”
4" from row to row. i

" 2
117, 12", and 125".... 22 ]
!

: 2. When not fitted for gas-checks. : W;‘
" Filled shells for 7-inch R.M.L,. and R.B.L. guns and W

will be placed upright on their bases in the shell store-
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Fllled

Ry, shell of less than 7-inch calibre will be piled.

Won Hed shell 6-inch and upwards will be stored on their
B} Whenever possible, ) ‘

inggy led sheli below 6-inch calibre will be piled, each layer
jury 5 10 the opposite direction to the one below to prevent
TV to the driving bands.

COMMON  SHELL. °

a .
,P;)t?‘mon ghell are designed to contain the most powerful
5 onS charge possible, and are made either of cast iron, or of
arg, . OTged steel; the latter allows of a greater bursting
€ 4l a3 the walls of the shell can be made thinner ; steel shel]
ing o 10t so liable to break up on impact. Forged steel shell
3 ﬁu ended for armour-piercing, are made with small capacity
The. ting charge, o

th Yo lal‘e used with all garrison guns and are lacquered inside
M-L( lacquer., Bags are used for the bursting charges in all
Warg Common shell 16 pr.-and upwards, B.L. 4-inch and
Pop 2 30d R.B.L. 40 pr. and 7-inch, : :
®tion \fll%ht of shells and bgrstlng charges, see Part ITI,
Y - . .

0
: oy shell is used :—

© disable the personnel and destroy the matericl of the
€nemy, . .

A S Filling Common Shells.
5 5}1] S])e]ls

at before filling should be carefully ekamined inside to
‘; llrpt;ley are clean and dry ; in using the copper scraper for
1 8¢, care must e taken not to injure the lacquer, . -
llde-L- and B.L. common shells are to- be filled with P,
" Powders, - See § 7714. S Lo

i
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]
The following are the proportions of P. and F.G. 1)0wdt’rs )
be inserted at one time into the various natures of shells : =~
NATURES. PROPORTIONS. e
13'5 inch B.L. and above .. about 8 1b, P, then 20 02 r‘(
12-5-inch to 11-inch ... s 510 P. ,, 120% 7
104-inch to 8-nch . .. 41D, 100zk
¢-inch B.L. 5 2P, 8o0% F‘(;,
7-inch to 6'3-inch » 21 P
40-pr. R.B.L. , 1lb.P. ,, 40%,
5-inch and smaller natures,| Fill with P. and then fil
except 40-pr. R.B.L. } the interstices with r.G

N

Filling Shells, Common, with Bag, through Fuze-hole s

Remove the plug from the fuze hole, place the ﬁning-l"’fl,;d
the bag, insert 1t through the fuze hole, taking care not
the end of the rod through the bottom of the bag ; carefully, bpgyl‘
in the bag until the neck only is in the fuze hole, a portio®
kept outside, as the whole bag must not be allowed to ® ‘e,«tx
the shell during the operation of filling, then withdraw the
and insert by hand the proportion of P. powder as abo"
the nature of shell. Place the funnel in the fuze hole Pﬂsrti""
filling rod down through the funnel, and pour in the Pl"’pi it
of F.G. powder, moving the filling rod up and down t0 f“cub 'h:
the passage of the powder through the funnel, Take G
funnel and rod, lift up the bag and jerk it, so as to «“8e |
powder well down to the bottom and to open the bag: ];s]l"

Repeat the process as above, each portion being
stirred and pressed with the filling rod. : g ?

When the shell is quite full, withdraw the funﬂiba tz
filling-rod and tie the neck of the bag with twine close t(,) oft
of the fuze-hole. A piece of twine is attached to the nec 4tio
bag for this purpose, it must be shifted to its prope" Fo 0k
necessary, Cut off the superfluous choke and push t e

s
1
the bag well down, and to ore side of the fuze-hole i b

)¢
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X

19 -

('Y shell two “Bags, primer, filled seven drams,” or more
{ th g5 P ) .

he ot is room, then screw in the plug, taking care that
- "W2ze-lole is clean and the plug lubricated.

Fidling Shells, Common, with Bag, through the Buse.

g Ace the shell upon its point which may be inserted in a block
hiehtol(:d hollowed out for the purpose, or in any other conve-
ace,

‘f}\ft?’l‘ standing the shell upon its point pass the holder, shell,
e OF “studless” of the size required over the base, and
Ny, up the bolt, then hold the handles firmly while another
Now, Wscrews the base plug with the “ Wrench, base plug.”
17'72 d}‘oY in three *“ Bags, primer, filled seven drams.” 'I'he
by S Iueh shells take one * Bag, primer, filled 10 0z,” and the
g Ineh, being prepared for a lase fuze, has one primer
F‘ 1, after filling.

Hze?ert the bag and fill the shell as wheu filling through the
Xt 'tﬁle, but no bags, primer, are to be inserted after filling
‘ Wit When a base fuze is used, as in the 47 inch shell.

he L B.L, shells which take a lead disc, after screwing in
’chs e plug, insert the projection on the lead disc in the
b in ghe plug and hammer it tightly into its place. There
“"~‘ll ‘{:°, sizes of lead discs issued, the size taken by each
‘op ®ing shown in para. 441 Mag. Reg. 1834, . Their object is
by tvent’ the flame from the charge of the gun getting past

&

Te
‘h Wtj}éflmds of base plug and so causing premature bursts,

kﬂg N B.L. shells fitted with an adapter in the base, the lead
e und it (if there is one fitted) must be cut out with a
the Jiisel and hammer, and the adapter withdrawn as well
i {8 before filling.  After the bag is choked, the neck of .
%re Passed through the adapter, which will be lubricated
be 1 Ved home. After the plug is inserted a new lead ring
i N ammered in.  The lead rings are of two sizes, and are

(‘?’ﬂ-:ll.ln;pum' 44] Mag. Regs. 1894,

=

i)

F
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SHRAPNEL SHELL.

" These shells are made for all calibres of garrison guns, bu
ouly issued to works whose armanent comes under Clas3
pp. 303 and 335, Part 11, Sec, X1I, Equipment Reg., 189(7"
The hody is of cast iron, cast or forged steel, with z chat!
inside the hase into which fits a tin cup to contain the bur?
‘charge, over this is a wrought-iron dise with a hole in the ¢
threaded to receive a wrought iren pipe, the walls of the ¢
sare lined with brown paper and filled with sand shot cxce}"t
‘6-in. B.L., 40-pr,, and 7-in. R.B.L., G4-pr., 80-pr., and 67
IR.MLL. which have mixed metal lalls, the interstices bet
Ahe balls filled in with resin; the Liead is made of Bessemer ¥
lined with wood, let into the head is a gun-metal socke!
Jower part of which fits into the wrought-iron pipe ; the int
is tapped to receive the primer, the top threaded to the
gauge, )
The shrapnel shell is made to carry as many bullei},
possible, and is given a burster only sufficient to open the
and release the bullets, . /
Shrapnel shells arve used exulusively against the pdfjf,
of the enemy when beyond the effective range of case shob’
on land fronts, agaiust troops in the open and sometin’/
search them out behind cover ; on sea fronts, against m°
Louts; on or between decks, or in the rigging of slaps,
Time fuzes are nearly always used with shrapnel 8 \
targets in the open. "
" With percussion fuzes, not only is the velocity of the '
réduced by the graze, bLut as if rises from the graze:
‘bursting, the balls are thrown ilpwardS and are liable W"l
‘over the heads of troops aimed at,” . - ‘i(o,
A%, However, the flatter )Lhe‘traject,ory\ the .more eﬂ'ectlf“‘
percussion shell, it. may bé p_(')s_si_ble with the new high Ve
guns’to use pércussion sh.rapnel_. with considerable effect: - -

L A
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Whey,

,“‘Qtures

firing “with a view to penetration of very light
PIE o> percussion fuzes must be used, with shrapnel. They
utg) Sually break up ou_encountering very small resistdrice,
Wiy . Pursting charge heing small and in the base, if not fuzgd;
j'\f“"he{ll()t be ignited by the shock of impact, and observation
% ity oF they are passing through or breaking up outside will
A Possible, : i
L M experiment against a structure representing the section
Pong, ‘jll?ll‘mourml portion of a ship, the iron sides of which
‘»""tiun( of one portion of two $-inch iron plates and another
Ix N oL two 4-inch plates, a 9-inch R.M. 1. shmpnel damaged
l the "My men, dismounted the gun on the far side, and blew
I wildllmmies at that gun to pieces. )
 cop, Penetrate about one-third of its ealibre of wrought iron,
. Oy of dispersion is probably less than that of common shell.
2, 4. Wction of heavy time shrapnel is of some importance,
Yop 1 2etion aguinst the lighter terpedo boats, guard boats, &o.
) . leavy shrapnel a length of burst of 150 yards short will *
ithe, 2 A0d there i an ample margin of destructive effect on
'l‘imel,( & of thiy point. ) o
bag is rapuel is the only projectile fired from heavy guns
| ey ¢ of use against guns’ crews in military tops, bar-
,h('Qllr oo s They cannot, however, be relied on for sufficient

"Nle'r:{e Unless the pace of the ships is slow and the range

8

ih ¢ - . :
L u:;,tl.“le shrapnel the object to be attained is 1— o
w lety S0t an oxtended front to burst the shell so that “its

ey EL,O-"CI' effectively, that is withont being too scattered, as -
,"icienp‘we Iaterally as possible consistent vith their having
A Yelocity for penetration, e
" a deep formation to openthe shell so that the
1, vy, 1L ay the breadth is covered by the balls. e
+the f‘ll shells depend for their effect on the striking -velocity
g S and splinters disengaged from the shell on bursting:
} S Rd, ) ’ T F 2
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the higher the velocity the more effective the chell, because
only is the angle of descent for a given range less, and the
covered by the balls therefore greater, but the penetrative p
of the balls is also increased.

‘When the shell opens, the bullets at first travel forward ¥
the velocity the shell had at burst and they would move in
original trajectory of the shell, were it not for :—

1. The disturbing effect of the bursting charge.

2. The centrifugal force imparted by the rotation of the ?h

3. Loss of velocity greater than that which the shell ¥
original condition would have experienced, due to the diffet’
in form and weight of the fragments.

The trajectory of the centre line of the cone (especially
the new B.L. guns) falls very little below what would have r
the trajectory of the shell had it not burst, |

Hence the destructive effect of shrapnel may De said

depend upon : --
© 1. Its velocity at buist.
2. The distance of burst,
3. The angle of descent,

4. With percussion shrapnel the angle of ascent after gl‘”#'

1. Velocity at Durst. g

As on its velocity at burst depends the velocit of ¢
balls, the higher the velocity of thepshell the greater d};P ‘
balls of the same weight and form cover with effective fi'®
hefxvy ball will retain its velocity longer than a light oneé: !

The least velocity which a heavy shrapnel ball should h"‘; P
striking to be eflective may be taken at from 350 to 400 g
second. : g3

The remaining velocity at 4000 yards of 4-pr. 2
.‘L\;Im'lk IlII. Sll{j&;\ﬁ]el shell is about 74}5 1ft.spc?r szcgudl,) and 110
of the heavy R.M.L. and new type B,I.. raries 1107 %
to 1200 ft. per second. 4 »guns Tanen
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ei’i Ifar then as the penetrative power of the balls is con-
. the shells will be effective beyond these ranges.

2. The Distance of Durst.

4 ahtadista.nce at which a shrapnel should be burst in front
he

follrge-t s0 as to obtain the greatest effect, is influenced by
() Owing considerations :—
Drr,%ugl}at the balls when released .
fthe 2 & conical shower, the angle 500,54 suont 50v0s A c.

!re&sin Cone being from 8° to 16° in-
@ ,l{s’ with the range. ’
ery |; at the axis of the cone falls

he't tle below what would have been . Ac

B a'J?CtOI‘y of the shell. 150 vos snorT22/2v08 A
op p, that the diameter of the cone
f § ‘i lum ranges is from -14 to °'15

(@) ,i,‘lgth from point of burst. ac.
eat, hat the longer the range the 100vos swoaT 15 vos A
“n(]tr ecomes the angle of descent
() '1?1 ess the velocity of the shell.
gy At the striking velocity of the

8§ .
bey Recony L1 10t e Jess than 350 £t 4o e unr 45708 A

Topsond,
t"h;kmg for example the angle of the
| they Spersion of a shrapuel to be
Yo, on (S?e fig.) if it burst 50 yards
‘Xtend Object, the spread of the bullets
)a_rqd s} Over about 7§ yards; at 100
iy 00T, 15 yards; at 150 yards short, 224 yards; at 200
I i: éf" t,30 yards. ‘
et ¢ erefore evident that the shell should be burst close to a
g 2ViIng great depth with very narrow frout, further off’
Qinsta target having breadth and depth, and still further off

Olie with an extended front but of no depth.
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It should further be noted that as the range ,increas‘es sofdt
the ‘cone of dispersion of the Dballs, because the velocity Oit y
shell through the air decreases more rapidly than the veloc i
rotation due to rifling. ) . T T

i The angles of the cone of dispersion at various ranges O
following guns are found to average from 8° to 13°, a
Effective distances of burst when the object has breadth" ‘

time fuzes are used, would be :— -/

%
'

R.M.L. B.L. B
Yards. : * Yards. g Yards. i
: i Medium, Heavy, | Medium, Heavy. . 3
+ YUpto 1000 - ‘ 100 to 250 150 to 250 ’_#
L1000 to 2000 75 to 200 120 to 200 f .
{ 2000 to 3000 o] 50 to 140 100 to 150 X
1 8000 to 4000 ., . 25 to 75

50 to 100_‘/
A’ considerable percenta

o
ge of bullets must always #°y
bLetween the gun and the object. ’

¢t
S
Table representing the front covered laterally by various
at various lengths from the point of burst : — . o
- v
Cene of

p2 160 | 180
dispersion. - [+ 20 | 40 ). 60 | 80 | 100 | 120 | 140 P

ft.

b I I I O T N T 6

8o Sa|lo8 122336 | 4o {504 | 588|672 qu :
9° 28 | 186 1 27-9 | 37:2 | 465 | 558 | 65°1 | 74 Iy 9481, -
100 10-5 1 21-0 | 315 | 420 | p2-5 | 630 | 735 | 8470 1350 |
18° 160 | 300 | 450 | 60-0 | 75-0 | 90-0 |105+0 120.0__/

Biee Se DTl 3. The Angle of Descent.. - s o

+The angle of descen
of shrapnel,

{4
: L eff?
o . e .
t has considerable infiuence on thy :

. R g tll'“
1 - : ob
“tIf it 1s great the lower part of the cone strikes at such an].e oW
angle that there is little ricochet, and the upper part of - .
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%

de::s but little space Lefore grazing. Supposing. the angle of
Yo 1:11 t to be 67, the lower part of the cone with an 8° opening,
Bregy. Staze at 10° and the velocity of the balls would be
oy dy reduced after ricochet. As the angle of descent increases
g, €rably at very long ranges, the balls of the lower half of
. "™Me would hardly ricochet at all.

' 4. The Angle of Ascent.
g 8 will vary with the nature of the ground, with its slope

‘t“hc‘vm' the angle of descent. Lven under favourable circum-
2""&1-&8 the angle of ascent is so great that all the bullets will

e My pass over a G-foot target if as far oftf as 25 yards from
i M%e - A quick or slow acting fuze also tells on the effect
hhttel)erCll:!Si()ll shrapnel ; the sooner it hursts after graze the

1e eflect, i

Ry FILLING SHRAPNEL SHELLS.
Uy glove the plug from the fuze-hole, aud after seeing that
‘lry llf‘e-hole is clear of any dirt, and that interior of shell is

¢, insert the leather funnel and pour in the bursting-

ii,fe‘ Which has been previously weighed out or measured.
,‘“'wdl"“}St be done gradually, for if the whole of the.
t"uketlr I8 put in -at once the tube will probably Dbecome
Yo The shell should be tapped on the sidé with a
allet, until the whole of the bursting-charge has passed
| w’ttuh '€ tube, taking care that none of the powder is left at the
t the SO the socket. Drop in the metal primer and, by means
' g, oTapnel screwdriver, screw it tightly into the tube,; and

oW i the plug.

Mﬂd - SEGMENT SHELLS.
h;Wie for RB.L, guns only. They differ from common shell

ng o i . .
tluN S a lining of cast-iron segments, are lacquered but ‘do

v' ;];;l;'n

o
")\h ¢l

c%t.'ugs. They are shorter than common shell, and 'the
g extends somewhat farther over the base. . .
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Filling 40-Pr. and 7-tnch R.D.L. Segment Shell.

These shell are filled in a similar manner to the R._M'
studded common, except that bags are not used ; after ﬁlllﬂg’q
wad of papier maché (termed G. 8. wad) is driven into the
hole to prevent the powder getting into the screw threads ; i
Dot necessary to remove this wad before fixing the fuze.

¢

STAR SHELL. i’r,\
Will be found in the equipment of the “Armament A
General Defence ” in Garrison Artillery Service. A

They are made for 8-in., 6'6-in., 6:3-in., and 4-in. Lowit#;
for 7-pr. and 2'5-in. R.M.L. guns, and for 12-pr. B.L. guns. f]
description, use, &c., see Siege Artillery Drill and handb
of the ordnance mentioned.

PALLISER SHOT. 1

Are made for all B.L. guns 4-in, and upwards, and all R-l‘I b
gans 80-pr. and upwards.: o

They are ogival pointed projectiles, the Lead being made ¥,
dense, those of cast-iron being cast in an iron mould, called & €
the body in sand, which makes it less brittle ; they are ¢ o
hollow and plugged. Projectiies, similar to the above we’ s
one time issued as shell with bursting charges, but the b‘“ﬁ«ill‘
charge has been discontinued, and these shell are now fille
an equivalent weight of sand and treated as shot, see § 5037

ARMOUR-PIERCING SHOT.

. o
-Are made for B.L. guns 5-in. to 16-25-in. ; they diffe'l‘f;' "
Palliser shot in being made of forged steel, and havil2
lifting hole in the side.
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" CASE SHOT.*
Cy,

Wej .ﬁe shot is an iron cylinder full of balls, which vary in
the[’ t with the calibre. When fired it breaks up at once, and
htls are projected with a considerable spread.

w,lml(‘i)Se for B.L. and R.B.L. have studs of soft metal, soldered
by,  the bage, to prevent them being rammed too far up the
- me 1 loading. )

fop t;e case for the 7-in. R.B.I. is used in the 7-in. R.M.L., that
t4.,.¢ 8-in, gun serves for the 8-in. howitzer, and those for the

ﬂ-(;_ill" 6-3-in. howitzer, and 80-pr. R.M.L. are identical. The
g Thl' gun and howitzer also fire the same case shot.

Ilmjee 32-pr, S.B.B.L. has a special case shot, and is the only
Ctile fired from that gun, ,
ahoy < ®ase shot for R.M.L. guns, 7-in, to 12-in., 35 tons, are
ordg, Ohe-third the weight of the other projectiles, and, in
{ Fop 0 get sufficient recoil, two are loaded together.

W ), .L. gung, and R.M.L. 12'5-in., and heavier natures, they
| Case Same weight as the other projectiles. .
il")a.tse shot from heavy guns would generally be used against

'\‘ﬂ‘ect'or bodies of troops. With heavy R.M.L case the limit of
4 1'Ve range is about 900 yards. B.L. case may be employed
hwlguger ranges, The 92-in. B.I. case is effective at 1,100

i_ y SPECIAL CASE SHOT.
’“I)W:;Eiqul\!{'L" Case, special, is appl:oved for Q-inch guns and
{:o I)el with chilled iron shot weight 3 1b. 9% ozs, and has
Ngroq Netrating effect against steel plates of torpedo boats at
Nig P t0 600 yards. Cordite charge has been approved for
Olectile with 9-inch guus, § 8025,
—_ v

* See § 7611,

L&
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DESCRIPTION OF FUZES.

PERCUSSION Fuzgs,

A percussion fuze is one that depends upon impact or O‘I‘Me f
its actlon .

Direct Action*§

It acts equally well with high and low charges. - et

It is prepared by the removal of the metal cap or saft’
plug ; thisshould not be done until the shell is in the bore of *
M. L gun, or is about to be entered into a B.L. gun. i "

The fuze acts on direct impact, and on graze only when
angle of descent is not less than 10°.

Great care must be taken to see that nothing shall ple“s
the diaphragm in the head of the fuze after it has been v
capped.

Mark III is the only pattern allowed to be used with g;
loaded by hydraulic rammers.- It differs from previous p2 Phu.
in having a screw safety plug instead of the metal capy !
enabling “the fuze to be kept in filled shells covered by a “”“I W

Mark L* or Mark IL fuzes only are to be used over ¢
ranges.

Pettman, G.8S. S G.
Is made of gun-metal and threaded on the exterior to the
gauge. et
This fuze will not act on graze, nelther will it act whe?

with reduced charges. . t"
~ It has no safety pin, and the only prepdmtlon m,ceqw')
screw it into the fuze hole; . ,./'

—’/hl b
* When practice is carried out over land ranges or sands where any bIind £ b8
liable to be left exposed by the tide, R.L. fuzes are to be used with 80 P" 4
snd 64-pr. guns instead of direct nLnon fuze. e
5488." Mark 1. fuze obsolete. s
6572. Mark I. to be altered to Mark I.*¢

L
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FUZES USED WITH CERTAIN GUNS.

Distin- ‘ I’aragmph :
Nature of Fuze guish- C’:ﬁz;:so{n B:I“:lc' Nature of Ordnance with which used.
ing No. { \or Stores. ,
PERCUSSION.
Dirvect-action, Marks 3 1%5572 Metal...| R.M.L. 40-pr. and upwards. All rifled
I*, IT, and IIL 115216 howitzers. B.L. &-inch and upwards.
. 1115593 R.B.L. T-inch. See § 6740, List of
5788 Clanges.
6274 .
6740 :
7635 i .
Cettman's G.S., Mark I1 5 3200 v e R.M.L. 12 (of 25 and 35 tons), 11, 10, 9, 8,
and 7-inch, when firing full charges.
To become obsolcte as expended,
R.L., Marks I, I[* 7 112621 sy o RMLL.7-pr.common, 9-pr. 0 80-pr. B.L.
111, 111%, and IV ! 11*5270 : 40-pr. See § 5270, List of Changes: T-pr.
. 1115270 common, 9-pr. to 25-pr. To be replaced,
111*7175 go roon as existing stock has become
IV7il75° exhausted, by small percussion.
7635 For 25-pr. M.L. and 40-pr. R.B.L. com-~
mon shell, the primer, R.L. percussion,
Mark I, to be used,
Small, Marks IiI* and 8 111*7230 vy one| RM. L. 13-pr. and 2'5-inch, and 7-pr.
v 17240 Qouble shell, B.L. 12 to 30-pr. and
7635 4-inch. This fuze will take the place of
the R.L. percussion fuze when the stock
of the latter is exhausted, except 40-pr.
. 10 80-pr. R.M.L.
Base, Armstrong, Mark 9 7008 v - oee| 47-inch Q.F. (Cast-iron com mon shell.)
1 . o
. 10 6033 1 | o] Rifled lowitzers, except B-inch and
7229 5°4-inch.
7635 .
5. lar N M.L. 9-inch and upwards. B.L. and
Bose, largo, Mark 1 . 11 8089 i R’éz.b‘. guns of 6-inch calibre and upwards,
i for use in cast-steel common shell having
: pointed hcud?. .
i ar L. and QF. guns, 12-pr. to 5-inch
Base, medium, Mark 1 12 8100 "y Bcum’m (excopting " 4T-inch  cast-iron
: common shell), for use in cast-stecl com-
: mon shell having pointed heads, and
l Paliiser, and nr;!lmlu'-l\[»icrcing shells,
- i ) ¢, ghell.
Bulﬂlo, }{(‘)lc]\kiﬁs, Marks n?'!(;?):; ' “l ...| 3-pr. and 6-pr. Q.1 shel
and I11 i
Y JI*8229 |
1117490 |
. 8229 :

Nature of Fuzc

]
—

Sensitive, middle, Mark
1

30-scconds M.Ley Markl

15-8econds M.L., Mark
11

15-seconds M. L., apecial
priming, Mark I

15-geconds, with deto-
nator, Marks I and
It

Middle, Marks I* and It

Short, Marks 11, II*,
and 111

istin. | Daragraph
I;:;S}T_ in List of | Mate- Nature of Ordnance
ing No Changes in | rial. with which used.
| War Stores.
TIME.
21 5638 Metal...] R.M.L. 17-72-inch to 25-pr.:
5982 B.L. 135-inch to 5-inch
7046 Q.F. 6-inch and 47-inch
7231 R.B.T. 7-inchand 40-pr. All
7305 howitzers. Allstarshell. To
te replaced, when existing
stock hias become exhausted,
by middle time and percus- | &
sion fuze, Marks I* or II, g

40 3458 Wood...| All crdnance with which | =
15-geconds M.L. is uscd, | &
except i-pr. shrapnel. <3

o

41 4045 » e RMLL. 1772 to 10°4-inch, £ &

4684 7-inch, 64, 25, 16, 9, and | %
4685 7-pr., also 80-pr., & and |3
9-inch, studded. i 2

. o

4 4686 L ol Al RM.L. star sholl, and|®
7-pr. double shell.

43 4045 s oo RM.L. 10 and 6'6-inch, 40

4496 and 13-pr., 80-pr., and 9-Inca
4685 studless, also studded with
5132 gas-chieck. R.B.L. 7-inch,
40, 12, and 9-pr. shvapnel. )
TIME AND PERCUSSION.
54 Metal...] B.L. howitzers, 5-inch, 54-incl
and 6-inch, and for guns with
which the middle sensitive tim®
fuze is at present used, whet
existing stock of the latter ha8
been expended. :
85 5574 oo RMLL. 13-pr. and 2:6-inch. B.L:
582 4-inch to 12 pr.,and [2-pr. Q.
7176 until stock is expended. To
7305 replaced by Mark [V.

66 7716 vo} 13-pr. and 12-pr. 6 cwt.

R
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R.L IL, 111 and IV.
Ty, s '

oy hort fuze, with one safety pin, which is removed before
lell is rammed home, it will act on graze or impact.’

Small, Narks 1IL* and IV,

]i?”'r‘t:?lde of gun metal and is threaded throughout, except for

ﬂ":e h‘of ‘3-inch at the lower end which is left plain and

e in diameter, Tt acts on graze or impact. The safety
ould 1ot be removed until the moment of loading.

T Buse, Armstrony (Mark 1II),
*tllle fllze, which is of manganese bronze, is screwed into the

Wl oY means of the key fuze and plug Armstrong. The
ny, P 18 then placed in the recess in the base, and pressed

Ay, With 4 hollow drift ; but on no account must the cap be’
‘thée;'t‘d on or pressure be exerted on the centre of the head

Uze. It acts on graze or impact. ’

LBuse, Large, No. 11.

x l » -' .
(o de of manounese bronze. The body is screwed outside,
WLl g o 8 dy 1 )
y : fit either the large or small adapter in B.I,, or R.M.1..
" shell; it acts ou impact or graze, and requires no setting.

Duase, Medium.

iy . ; e
5’Quﬂgfltel'l:ﬂ, coustruction, and action it is similar to the fuze
"(‘ﬂd;on base, large, but is smaller, and screwed outside twelve

ber inch instead of nine.

Base, Hotclkiss (Marks II, IT* T IT).

L
‘llyg b9dy of this fuze is of manganese bronze, screwed exter-
’j‘éct?olt L a left-handed serew ; t})e. base is formed with a
ety 0“ fo take the key by which it is screwed into the shell.
Wimpact or graze, . ) :
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Tiuve Fuzes.

The fuze composition, which consists of pit mealed ]\0“"’,
pressed into a ving or grove which runs round close t0 ¢
exterior of the fuze body, burns at the rate of one inch in ! ;
and-a-half seconds, and owing to a metal stop can only

from left to right.

ur

Sensitive, middle,

4

Is made of gun nietal. The lower part is tapped to the G't
gauge, and contains F.G. powder, The upper part contains,
time arrangement. The igniting composition is contained ¥y
pellet, which is retained in position by the projections o
other pellets, which fit into a slot in the igniting pellet, an® 4|
kept up to their work by spiral springs. Opposite the detond,
cap is a steel needle in the rim of the fuze, near the commel:(a
ment of the composition ring. A safety pin passes through ¢
retaining pellet. o

The safety pins are withdrawn at the moment of loading 1
discharge the centrifugal action causes the retaining pe] eiri..
tly out, releasing the igniting pellet, which flies out by ?e"i'@
fugal force against the needle, firing the detonator, which ’% i
the powder in the pellet and axial magazine, this latter ligh"
the quick-match in the composition ring. i

The composition ring for the fuze is graduated from 0 tor.l"'"
and the divisions are subdivided into four, to increase ace
in setting.

50-Seconds M. L. : Ol,d’
In general construction this fuze resembles the 15')-.9‘ac 9ll‘l
M.L. fuze ; it has however a slower burning compositid g
d v g P #
eight powder channels ; its marking begins at 15 secor
runs up to 30 seconds. No more of this fuze will be mad®
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15-Seconds M.L.

«11.ir bis fuze Las the composition channel in the centre, and is
The? With a slow burning composition (74 seconds per inch).
the '® are six powder channels bored near to and parallel to
'":ltilxm of the fuze, they are connected at the bottom by quick-
c]laql laid in a groove and pressed into the bottom of each
g Nel Tt is graduated to quarter seconds, the figures 2, 2°5, &e.,
iy Pluted so that they may be read when the head of the fuze
o“eo“:‘"‘ds the body of the person holding it, the figures are at
May, S8ide of the side holes; and the side holes are accurately
nPed and coloured yellow.,
"hice fuze is lit Ly the flash of discharge igniting quick-match,
et 08 Wound round the head. This quick-match is pro-
"‘el; 'Y a copper band, which is torn off on placing the shell in
Ore,  This is called ¢ uncapping” the fuze.

1 15-Seconds M. L, Special priming.

"l‘inll'ld fuze differs only from the above in having an additional
g l}‘é{ of gun-cotton round the head of t.,he fuze over the
of w"“'y quick-match priming and fastened with tacks; a patch
I,anddterproof paper is pressed down over the priming, and a
~ of thin copper and tape wrapped round the whole and
' ed by shellac varnish.

the o8 head of this fuze is painted red, and the loose end or tip of
; 'Iu]‘l(?I’P%l‘ band white. '
i: Uze is used with star shell only.

\ m 15-Seconds with detonator (Mark III).

| rmlllls fuze differs from the M.L. in being lit by a detonating
;leees_gelneg:t in the lead, held in safety by a pin; this is
Yith 1Y in R.B.L. guns where there is no windage and also

ey %M.T. guns 10-inch and under when using gas-checks, as
l ’ .trmno;t be lit by the flash of discharge.
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, S — j
The safety pin should not be removed until the momen
loading. I

Fuzrs, TIME AND Prrcussioy. - oA
L . o - Middle,
.~ Are made of gan-metal. The lower part is screwed to G

3 . Y
gauge and contains the percussion arrangement ; the upper g

contains the time arrangement which consists of a compﬂﬁ‘”a
ring, dome and cap; attached to the composition ring i3
igniting arrangement. The ring is graduated from 0 to 30,
each graduation is divided into four so that the fuze can b® ¢
to 1, 4, # or whole graduations with accuracy. The fuzo
two safety pins, the upper for the time and the lower fof
percustion arrangement; both pins are withdrawn at
moment of loading so that if the time portion has been set |
loug the shell will burst on graze, . - !

Short, Marks I11.% and I11. mi
Is similar in construction to the T and P, middle. The ¢ |
position riug is graduated from 0 to 18.
’ PREPARING FUZES.
o Direct-Action, Marks I¥ and 11, | d
“These fuzés require no preparation, except the removd ol
the metal cap ; they are .screwed firmly into the fuze- 1y

~.The cap is fastened on 1o the- head of the fl‘ze,qt*i

two double bayonet joints, which enable the cap to be ol
either in fixing or unfixing the fuze, The cap can be 1~enl"the
by bringing the centre ‘of the bLayonet joints in line with
studs on the side of the head of tiie fuze. -t
~With BL. and R.BL. guns the cap will not be re®’
until just before entering the shell into the breech. 1 aftef
-With RM.L. guns the cap will not be removed until
entering the shell into the muzzle, .

>
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T Direct Action, Mark I11. .
M }'e““; fuzes require no preparation, except the removal of the
1.,_\,;(13 1t i3 screwed firmly into the fuze-hole. The plug fits
ve, © the head of the fuze with a left-handed screw, and it is

ed before loading.

Dettman, G.8.

Tt . . .
ﬁrm"“ fuzes require no preparation ; they are simply screwed
Y into the fuze-hole.

T &L
of 'f’“‘i fuzes require no preparation, except the removal
Drinl: safety pin ; they are screwed firmly into the fuze-hole;
Y8 are to be used with these fuzes, § 8807 (No. 7). They
the ¢ Screwed in before inserting the fuze. With R.B.L. guns
e N}l ety pin will not be withdrawn until just before entering
{ellingo the breech.
g th muzzle-loading guns the safety pin will not be with-
' until after entering the shell into the muzzle,

. Small.

e
. Wove the safety pin.

B, L
dse . . .
fe 4["m,gtr()n,y, Base Large, Lase Mediwm, Base Hotelhiss.

Y . .
© " Preparation is necessary.

'I‘]\ Fuze, Time, Sensitive, Middle,
Ng‘“‘tl Preparation of this fuze is idéntical with the T. and P. as
‘dwn“ time: arrangement, but boll safety pins must be with-

Fuzes, Tvme, Wood.

% fuzes are of two descriptions, one has a detonator and
® used when the fuze cannot be lit by the flash of

~
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discharge, as in R.B.L. guns, or in some M.L. guns whes ;
gas-check effectually stops the flash. There is a safety !
which must be withdrawn on loading.

The other is the M.L. fuze, and is lit by the flash of disch¥
igniting a quick match primer wound round the head. .
priming is exposed by uncapping the fuze on loading ; ,“{’
done by tearing off a copper band which protects the prit’
They are used with all R.M.L. guns, without gas-checks, ant”™
for R.M.L. guus from 10°4-inch, upwards, with gas-checks. . o

These fuzes are prepared for any desired time of f ,‘4
Ly boring through the side hole corresponding to the req"
tinie into the composition.

When using the hook-borer, place the fuze in tle hook Of(}t‘
hook-borer in the proper position for boring the requir !'
enter the bit into the side hole accurately, the fuze being gl"l/,
to the bottom of the hook by placing the flrst two fingers *
the fuze, and the thumb against the outside of the hoo "[ﬂ!
screw the bit home. When the boring is completed the
should still have an even Learing in the curve of the hook- fuf

Unscrew, and when the bit is quite clear, remove the y
from the hook. The length of the bit is so regulated thaty o
placed in the handle, it will enter sufficiently far into th¢ 11'3“]-
{;oﬂition when screwed down to the shoulder. If the bit sﬂ tl‘;

ecome unserviceable, the handle must be detached frol'ltl“
hook and the tightening-screw unscrewed, the square holé’ 5’
hook being made for that purpose. Care must be take® ﬂudl‘:
substituting another bit, that it is properly placed in the h.f i
and that the tightening-screw firmly presses upon it, for 'lt Ehé
space be left between the handle and the head of the bt g
end will not enter a sufficient depth into the compositio®” Opef’:
borer should be occasionally examined and cleaned. The ke
tion of preparing the fuze and fixing it in the sh€{1 he'
on an average, about 15 seconds; with a little practi®
operations may be performed in a shorter time, |

y
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T:I;he% fuzes should be screwed into the fuze-hole by hand.

) . . .
Y Must never be struck with or against anything.

Puze, Time, and Percussion, Middle, and Short.

inaz'“ L%z the Fuze—~Screw it in Dby hand, then tighten it Ly
‘"‘lll ‘l"g t}.le point on the hemispherical arm of the key in the
” ‘l.Ule in the circumference of the body of the fuze.
the 21 Tepare it as a Tvme Fuze.—Loosen the hexagonal cap on
D of the fuze by means of the key, and then turn the dome
the cc Ollar of the fuze together until the required graduation on
the “lar coincides with the arrow-head on the body, and tighten .
Mna‘cal’- This should be done before the removal of the safety

Iy;,
Pm.él:mflmwing Safety/ Dins.—If l'equired_ to act as a time and
'»:u]inxlml‘ fuze, Wlthdr‘.:LW both szlfety pins at the moment of
e |85 if the percussion arraugement is not required to act,
hncf“'er safety pin should Dbe left in; if the fuze is required

Yoy a q {)ercussirm one only, the upper safety pin should not
l “Moved, and the arrow-liead should be set midway between
by ﬁ{.l'” aud the last graduation of the collar. If the fuze is
U sTed the safety pins must be replaced, or if this is impossible

L destroyed,

hl }IQH ﬁ
;\Zx.

ot xing fuzes in shells having a wad in the fuze-hole
‘
|
i

lecessary to remove the wal, as the explosion of the
Ulicient {o force it into the shell,

i; W Wad, G.S., tn Fuze Iole.
1
¢

Iy g

GAS-CHHECKS,

iy
"ls bcel.“’cks were first introduced to prevent the boves of heavy -
' themg scored by the rush of gas along the bore, especially

Seat,
(g-ﬂ..d_l) of the shot. .
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~ They are used with all R.M.L. studless projectiles (excetj
case shot) and with studded common, and Palliser for 9-in. “l/
upwards ; the 40-pr. common and shrapnel and 12°5-in. stud¢
shrapnel are also fired with gas-checks. e
The first pattern, Mark I. (now obsolete, though perhaps to
met with at some out stations), were made with a smootht -1,1
and were nutted tight on to the base. These acted well ‘ﬂey
the violent L.G. powders, but with the slower P. powder thore
did not expand into the grooves. Mark IL. was ther®y
introduced with projections on the rim. It was also nutt€:
to the base, but allowed to revolve, so that the proje¢
might not interfere with the loading. ¢
. 1t was soon discovered that rotation to the shell migh
imparted by the gas-check, and thus obviate the inconventy
of studs. The present pattern automatic gas-check was g
introduced for studless shell. It is loaded separately, exb;f
with guns on H.A. mountings, being firmly attached to thef i
of the projectile on discharge, and as it takes the rifling ¢ .
gun it imparts rotation to the projectile. s
The gas-checks for the 40-pr. R.M.L. and 8-in. howit? 1)
4Gewt. have projections to fit into the grooves, and are X o I
means of a gun-metal plug, therefore the projections mY
alizned with the studs on the projectile before nutting up ‘ln&r
The gas-check for the 6'3-in. howitzer consists of a 5‘00¢
shaped piece of copper with projections to fit into the gr 10;’-"9,
and perforated at the rim with a few holes. It has the 00'“ b
surface to the rear, rotation being imparted to the shert
means of radial projections on the gas-check, whicl ot v
corresponding grooves in the base. It is fixed by mean?
hexagonal headed gun-metal plug. v fo
There are, therefore, speaking generally gaS-ChecL "
studded projectiles, which must be attaclied to projectﬂ"’ﬁ \\'bi"
loading, and automatic gas-checks for studless projectile® *,
attach themselves on discharge. i
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; : FIXING GAS-CIECKS.
Drogectiles fitted with plug and nut.

I)zwllscrew the nut and remove it, then apply the “ Wrench
ili;ectmug” to the gas-check plug, and screw 1t well up in the
It O of the arrow,* to ensure its being well home.

%> When unscrewing the mnut, there is any tlendency for
be aj Ug to unscrew also, the “Wrench, base plug,” should
fiirec:. Once applied to the head of the plug and turned in the
i thelon of the arrow, at the same time as the nut is being turned

by, OPposite direction.
e ¢ the gas-check on the base of the projectile, with the con-
%) F Wnpainted side next the base, then screw the nut on to the
Mﬂrkof the plug with the “Spanner, gas-check nut.” With
qun IL,+ gag-check, plug and nut, the nut will be screwed
t the shoulder on the plug.

s

v, Drojectiles fitted with plug with hezagonal head.

I‘IFF"@W the plug and remove it.

Mgt the gas-check on the base of the projectile with the
\t-g € or unpainted side next the base (the saucer-shaped gas-
-%NQ Or 6-3-inch howitzer with the concave surface to the rear),
Mgy 1€ plug and screw it well home with the spanner until it
| Witzga-lns.t the gas-check.

NI ‘gas-checks having projections for studded projec-
iy that the projections are in the line of the studs before
t 18 the plug home ; with the 6:3-inch howitzer shells see
‘ndine Tadial projections on the gas-checks fit into the corre-
8rooves in the base before screwing the plug home,

e h
A u::;l 8 of the gas-check plugs, »nd the wrought-iron nuts, will each be stamped :
kﬁuk uw %0 show the direction in which to turn, either when screwing in the
M“uu, h“gv Or when screwing on the wrought-iron nut. All base plugs and gas-
Uy, jve left handed threads to prevent them unscrewing during light,

', 18 obsolete,
Q-a.d_n) ¢ 2
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Drojectiles fitted for * Gas-checks, automatic.”
-~ These gas-checks become fixed to the projectile when ¥

cun is fired. They are loaded separately, except with guns
1I.A. mountings, when they are nicked on before loading.

. AUGMENTING STRIPS. y
Augmenting strips are strips of pure copper of reclané'“]
section, and grooved on one side. o0

They are intended for nse with B.L. projectiles in cases “’ll'l,l
the rifling of the gun has, owing to firing, become so worn
the gun ceases to properly rotate its projectiles. Their letsy
varies with the calibres, being marked for the nature of
wilth which they are intended to be used. f

. . i
Sca'e, twice full size. |

il
They are fixed by means of a special steel chisel '§ 5:2&'
which will be supplied for the purpose, and a hammer, V-Shr‘e #
_grooves are cut in the bottom angles of the upper cannel®’
shown by the dotted lines, a «, in the sketch, except ., #
projectiles marked U on driving Land, the augmenting st! l}au"
then placed in the cannelure, grooved side downward®
hammered round the shell until the two ends meet. . ) )e
When the gun is further worn and one strip is found, ¥y
insufficient, two may be used ; the second Deing secured !
lower cannelure. g O
B.L. guns which are s0 worn that augmenting stl‘ll’cs i
necessary will be marked as follows : A white ring 3 juch



101 PART I.—Instruction.

~o Section IV.—Ammunition,
e ; s

I‘eezll)a'l diameter and } Jinch thick will be painted on the

ey When one augmenting strip i required. A second con-

&ty € Uing will be painted inside the first if two augmentiog

hahﬁs are uscd. The rings will be painted on the upper left
Surface of the breech : position “left of up.”

WEDGE WADS.

.

Qr,,,}!‘icd!/c wads.—Two sizes of wedge wads are issued. They both

lipg, ¥ Of two wooden wedges connected by a piece of cane ; the

615 : 18 for use with 9-inch guns and upwards, the other for
'}\I'l‘;, §0~pr.,.zuul 7-inch guns,. o .

l'uunh:l Use iy to prevent the projectile from shifting when
TS the gun up. o

b 3 Y are employed with all .M.L. guns mounted on sliding

Ky Olicrieff carriages, and 64-pr. ILM.I. when mounted on

son standing and rear chock carringes,

2 TIN CUPS,
0y, . . .

Ry Drevent, as far as possible, the encape of gas on discharge in
by, - 8uns, tin cups are issued as wder :— : :
| ‘¢ 7.inch and { With service, practice, and exerciso
% “Pr. side closing 1 ammunition,
| : . -
Al » 40-pr. With practice ammunition,
e e .
t, the ! Cup may be used until it loses its shape.
ploge V' Are placed against the cartridge with the edge to the
gy firg 1 extractor is provided, by which to withdraw them
| . .

(
i

ng
4 5 PRIMERS,
"%t)'(:,{j,”d Shell.—Are used for all whrapnel shell havin g their

the 2 Charge in the base, to convey the flash from the fuze
Wsting charge, and consist of a gun-metal eylinder filled
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with powder, tapped at the top to screw into the pipe of tl
ghell. They are dropped into the shell, and, by means
screwdriver, screwed tightly in, 2
Vent DPiece.—Are used with the 7-in. and 40-pr. RP
(except side-closing) and consist of a cylinder of leather }ﬂl
driven like a tube, with three strips of red worsted attache
the exterior. To prime, the primer is pressed into the "dril»
worsted end first —Dummy primers are issued for
purposes. j?
Vent B.L.—Is made of brown paper filled with fine i
powder, and is intended for use with 92-in. B.L. gu"?l,
upwards when missfires occur with vent sealing tubes (wit
- ball) Marks T and 11. - 0
Cartridge Q.F. FElectric.—Is made of manganese bron#,
form and dimensions to screw into the cartridge, the end ‘J(
sscrewed to take the igniter for cordite charges. Filled cartr! ifl'

S . . g ; 0
are 135}1ed with primers in. Spare primers are packed 1 '
tin cylinder.,

PROJECTILES THAT MAY BE FIRED WITH FULL CHARGH

All B.L. projectiles, o

All R.M.L. studless, except 17°72-in. iron common she vel“lt'

caso shot. The R.M.L. studded projectiles 7-inch and uP"g

that may be fired with full charges are :—All I’alhﬁerz'ﬁ'.'l;w

- the 12°5-in., 9-in. (Mark VI), and 7-in. common ; the 12 e
shrapuel and all studded common (except 12 in. 35 toV

have not been altered to take gas checks ’ “’id

. All other R.M.L. shells, 7 in, and upwards, will be ﬁred
reduced charges. N

A AMMUNITION FOR Q.F, Guxs. i

The ammunition for 3-pr. or 6-pr. Q.F. guns,differs fr'o“‘ th

for other guns in being what is called fixed ,ammunitw“t:ﬁ“e
is the charge, projectile and means of ignition are all co¥
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.

1 e S— D N
r: lle metal case as with small-arm ammunition. This ar-
figetient is, however, limited by considerations of weight, of
oy c“l?es of attachment of shell to cartridge case, and, for
thy cMence in loading, with the 12 pr. the 47-in. and the 6-in.

T lrolectile is not contained in the case.
N I:; Q.F. guns at present iu the service are the 3-pr. (Hotchkiss
thy grordenfelt), the 6- pr. (Ilotehkiss and Nordenfelt), the 12-pr.,
“ln,, and the €-in. :

toy (:: the 3-pr. and 6-pr. there are for each nature cartridges
With Ihing jron shells and steel sheils. Both natures are issued )
) t}}e shells filled and fuzed. i

ph,':"' ler patterns of iron shell were issued filled with salt and
'ﬁﬁfd- They are marked with a ycllow band.

bray E Pereussion cap in the above cartridges is protected by a
czn-tri‘]“‘hp fitting over the base. This clip is removed when the
Cay, 388 are brought up to the gun,
\g,.d. Tidges are interchangeable with the Hotchkiss and
‘ Th“\felt Q.F. guus. :
‘ll‘)tce fuze ‘used” with the 3-pr. and G-pr. projectiles is the
| A, 133 hage percussion fuze.
the Mungtion, Jor Q.I". guns, 12-pr. and upwards, differs from
Moy O’C’VG in having the charge and projectile separate from
-y Derg ler.  These guns can be fired either electrically or with
Yo'y CU8sion striker, and the base of the cartridge case is fitted
My flVe either an electric primer or an adapter containing
!‘,The Sea]l.llg percussion tube. ) o
;‘Qn 0II’I‘O_A]ectil_es for the 4:7-in. are armour-piercing shell,
| U o on shell (for practice until existing stock is used up),
T el common shell,

. “(131 Tl’l‘Ojectiles for the 6-in. Q.I'. are armour piercing shot
| T},ee and common shell.
i Mg Sommon  shell are filled through the base with P.

| ']":u;] * Mixturé contained in a bag; one ‘“ Bag, primer filled
' 8" Leing used. A lead cap fits over the head of plug or

~
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fuze when screwed home to seal the recess between the luctlll
the shell and the fuze or plug. This cap is pressed honljfy
means of a hand lever press supplied for the purpose. ¢
to be hammered and the hollow drift supplied must be placed I
the cap to prevenrt any pressure coming on the centre of the Jieat
the fuze. .
\]\;hen plugs are used instead of fuzes the cap will be staml |
with the letter P, with fuzes the cap is not marked. i
The fuze used is the “ Dase Pereussion Armstrong,” for fu!
use Base Medium Mark I . H.
The charge for 12-pr, Q.F. is 1 lb. 10 oz cordite, 5128 g
The projectiles are armour-piercing shell, and cast steel coIﬂ{lw
shell'; shrapnel shell (12-pr. B.I..) and case shot (12-pr. flﬂ,
may be used. The fuzes used are the ITotchkiss base [)61‘011*"3,1
and Time and Percussion, short, Mark 11T ; for future us¢ =, ‘
Medium Mark T and Time and Percussion Mark IV, ¥
Cordite Cartridges have been introduced for Q.F. guns. ﬂp.-}
charges ave of cordite of the sizes suitable for the different &y
Igniters for 3 and 6-pr. Q.F. are contained in shalloon bag? e
attached to the base of the charges. In the heavier natur®, i
igniter is contained in a varnished paper cylinder, whit 1 10
attached to the primer. A later pattern is being introduc® e
supersede the above ; it is attached to the charge, not
primer, and is contained in a short cordite cylinder
Saluting Curtridges have been introduced for Q.F, gnns | in
Cartridges for 3-pr, and 6-pr. Q.F. guns must not be stO*";té
the suane place as gunpowder, whether in bulk, made uP Jv
cartridges, or in shells, nor in the sume magazine as any :
explosive. 2

As these cartridges contain their own means of ignitio? s&iﬂ:—‘
care should be takeu in handling the boxes and cases coutd!
then. calt”

Cartridges for the higher natures of Q.F, guns will be -“]m‘-"

] . . )
as l'Pgﬂ,l‘dS storage 1 the same way as 01'dm;u'y gun cartrit’a
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ﬁlﬁf’T"L—Iustn,ucos having occurred where Q.F. guns have Lieen
Wi

aa, Ith cracked cartridges, which is a source of danger, all

loag: Wition for these guns should be carefully examined before

ngy 8- Cartridges which show any signs of splits or cracks are
e fired,

Enxpry Q.1". CARTRIDGES.

)

’ft}ém.p@y cartridges will always Le cleaned as soon as possible
g lng, The fired cases should be immersed and well washed
Biog A fresh water, which should, if the cartridges bave been
Hhy (w‘“l cordite, contain § oz of soda to the gallon. They
bogq . then be rubbed inside and ont with a mop, for 1'ned by .’lt
"il’e(l rag tied to the end of a stick, rinsed in clean water anc
by ‘Pet‘fectly dry. Soda may be used with cartridges which
My %en fired with powder, but it is not essential in this
hoxe, When perfectly dry they will then be repacked in the
cli ,:I I which they were supplied, and 1cturned to store, the
i i-“, "tIng replaced on those cartridges which take them. )
Bo( se( cartridges are not on auy account to be repacked in
4, SOutaining unfired ones. _
Nigg - 2V IS stamped upon every refilled Q.F. cartridge case, which

~hif} Nl v .
‘¢ rﬁ[ﬁi{'“ rectified,” and a puncture mark made for each timo
: g

N

Disposar, or Q.F. CARTRIDGES wiicrr Miss-TinE.

b e artridges which miss fire at pereussion firing, will, if

k“ﬂililp or tube has been struck, he destroyed as soon as
. P : '

by e Ly beitig thrown into deep water, except at Shocbury-

.
Q‘l’t‘l‘e they will be returned to Woolwich.*

* Authority 57 | Straits Seitlements | 3000,
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SECTION V.—SIGIITS, &e.

Signts ror R.M.I. Guxs.

R,
ollQM:L- guns are (generally speaking) provided with the
"Ing sights :—

(@) Fore sights.
(b)) Tangent sights.

L,(u_)

the A(“ft')re sights of R.M.L. guns on garrison mountings up
Yit), a 25-inch are of the “drop paitern.” They are provided
- A8mal] steel acorn point and a wighting blade, to facilitate

i :
Y %:g. The sights are *left” and “right” respecti vely, and are
iy ped, the vertical edge of the wighting blade being turned

?‘ln'tlms in each case when the sight is in position in the
b,
)‘ll.)bT“"!]ent sights are bars of steel, rectangular in section
*onze crossheads furnished with deflection leaves. They
Nadg « » 1 : » :
hle e left” and “right ” respectively, and are so stamped.
‘h c(:t'cal edge of the sighting blade is turned inwards in
‘Trespse when' the sight is in position iu the gun, so as to
Ovg, 1'11‘(% with the sighting blade of the foresight mentioned
{fes’ and ley are graduated in yards and degrees on the front,
"’63_ W fitted with range strips gradvated in yavds on the rear
N
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TANGENT SCALE FoR 10" R.M L. GUN.* .
‘/
f
. . , -as!"“?lh
* The apparcnt paradox of more elevation being required for 100 yart®. o

200 yards is due to the fact of theline of sight being so much above the &
gun owing to the great thickness of metal of the gun,
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Sigurs ror B.L. Guns.

1
(gqii[" guns mounted on garrison mountings are provided with
U ly) two foresights and two tangent sights.
R‘mse f?l‘esights are of the pattern described for R.M.IL.
4 XQQ' he tangent sights are steel bars triangular in section
.% f})t that of the 6-in., Mark II., which is rectangular). On
‘l“'higlor.'t face is a degree scale, and a rack which gears with the
‘rm}, in the automatic clamp. The rear face 1s fitted with
Y, S¢ strip graduated in yards for a full charge, and stamped
fgpi'¢ Corvesponding M.V. The crosshead is fitted with a
Sehe on leaf, worked by a serew capable of giving 2° deflection
M A left, This leaf has a sight blade similar to those for
" Suns,

StauTs For R.B.L. (Guns,

LAl
" g, tRB-L. guns are sighted on both sides, having two fore-
Mg 3 two tangent sights.
B an oresights for these guns are of the “hogback” pattern,
ki, '€ either screwed into the gun, or attached on the drop

?‘llgr ’r(bayonet joint) principle, similar to the foresights for
Lo EUNS.  Screw foresights are supplied to the 7-in. of

T, and a few 7-in. of 82 cwt. :

t‘gulul_“i“gent sights are, generally ﬁ])c:'_l:kiug, steel bars, rect-
n, I section, but for the 7-in. of 72 cwt., and for a few

v, of 82 T |

"tal, 0 ewt., the bar is hexagonal in shape, and made of gun-

VSl I those sights of the 7-in. R.B.L., which are rect-

k(h"\"f’llt In section, range strips, similar to those on R.M.L.

\]ltg 1 Sights, have been fitted, but as on the bronze hexagonal
N

y gdve:m cannot be conveniently carried out, yard scales are
on the surfaces of the bars in place of these strips.
ul’t‘\ Staurs ror ).F. axp Macuixe GUNS.

he
Nt are
‘ m {he

‘k

t . . . .
of various patterns, particulars of which will be -
handbooks of the respective guns,
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TANGENT SCALE FoR 10” R.M L. GUN.*
. a8 ‘hn?"
* The apparcnt paradox of more elevation being required for 100 Yar iy o

200 yards is due to the fact of the line of sight being so much above the 3%
gun owing to the great thickness of meral of the gun, .
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Sigars ror B.L. Guns.

D,

(((QHL‘ guns mounted on garrison mountings are provided with
Tllea Y) tyvo foresights and two tangent sights.

N foresights are of the pattern described for R.M.L.

(%“l)t 1¢ tangent sights are steel bars triangular in section
fr that of the 6-in., Mark IL, which is rectangular). On

i

klliuxlo Ut face is a degree scale, and a rack which gears with the
.'al.,, I the automatic clamp. The rear face is fitted with

:itll ¢ strip graduated in yards for a full charge, and stamped
\Fﬂect'le corresponding M.V. The crosshead is fitted with a
"A’ht lon Teaf, worked by a screw capable of giving 2° deflection
M a"ril left. This leaf has a sight blade similar to those for
* s,

Al Siants For R.B.L. (Guxs,
"Hl.g“’R-B.L. guns are sighted on both sides, having two fore-
Jhe ;;“d two tangent sights.
}'l 2 e‘)l‘_eSlghts for these guns are of the “hogback” pattern,
‘Qlt‘f"u either screwed into the gun, or attached on the drop
e * (bayonet joint) principle, similar to the foresights for
oy g‘_“lﬂ- Screw foresights are supplied to the 7-in. of
;hThe H nd a few 7-in. of 82 cwt. :
ti'{uhu‘“illlgent sights are, generally spc:'_tking, steel bars, rect-
N, o 821 section, but for the 7-in. of 72 ewt.,, and for a few
), cwt., the bar is hexagonal iu shape, and made of gun-
|\ Sul;
l ey o Bection, range strips, similar to those on R.M.L.
,tl'tu Sights, have been fitted, but as on the bronze hexagonal
[ "4 on the surfaces of the bars in Place of these strips.

n,
'\
v i those sights of the 7-in. R.B.L., which wre rect-
| 1
'8 cannot be conveniently carried out, yard scales are
Siauts ror ().F. ax»p Macnixg Guns.

i ’t{‘ﬂ of varions patterns, particulars of which will e
1¢ handbooks of the respective guns.

he,
I)H‘ie
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AUTOMATIC SIGHTS.

Designs of these sights have been approved for the Va”,ﬁ /

Q.F. guns in the Land Service, also for 9-2-in. B.L. Mark Iy-

on barbette mountings. They are suitable for sea fronts o™
For description and sketch, see Appendix I. '

SpeCIAL SicuTs.

-
For the description of special sights, such as centre B0t
reflecting and chase sights, the handbocks of the various g,f

which are fitted for them must be consulted. ;,
* SinTixe BLADES. CT ,ill

L g
Al 6-inch B.L. guns and upwards, and R.M.T. guns 9':4!'

to 125-inch when mounted on sea fronts have their fOreS]\:ib\k‘
and tangent sights furnished with vertical sighting blade® 080
straight " edge inwards, of a height corresponding to 2’9}
length of 1000 yards on the yard scale (see figure on pagei ldf’
They are for use in conjunction with the hydroclinometers Jie?
Dlate, multiplier or any similar means of giving elevation e
firiug at a moving target. When using the sighting bla¢ n
tangent sight should be clamped about 1000 yards less th% et
estimated range if the target is approaching, and at tb A b:
,m:'\t:ed range if receding, and by this means the gun.c teb
" laid for line at any time during the period the rang® qiShi'
1000 yards without any necessitycfor shifting the tangen® g

ReMovABLE Range STrIPS. b

:I‘lne tangent seales of all B.L.Aguns and of all R-M'],:f'l.gc"'”
" 9-inch and upwards, and 7-inch, 80-pr., 64-pr. of 64 and 77
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REBY, 7.inch* are to have all scales removed, excepting the

Yre - .
Ed;e scale, and to Le fitted with a removable range strip,
- ated in yards for a full charge on the rear face.

InpEX PLATES AND IlKADERS

b

J k,le,x plates and readers are fitted to all R.M.L. guns 9-inch
':q‘k"lnch of 25 tons, and B.L. 8-inch Mark V1L, 9-2-inch
k.'.)‘i[ V., and 12-inch ; with the 12-inch of 35 tons and
"]ufh R.M.L. the elevating arc is graduated. They are
e ed for 10° of elevation and 6° of depression. .

flh(}]l(‘h, R.M.T. to 12-inch of 25 tons (except 10-4-inch) and
] g B.1. Mark VIL, 92-inch; Mark IV, and 12-inch have a
'ku-(,ﬂcale fixed to the index plate. It is graduated for the full
hoe and due correction made for height of the axis of the gun
1y 1Rean tide level.

a0 Case of disappearing mountings the elevating arcs are
¢ Med in degrees and fitted with yard scales.

‘ ELEVATION INDICATOR.

(] .
\L]ﬁ‘lemny fitted to B.L. mountiugs., It consists of a cir-
ot IJ"‘C !(eye<_l to a small pinion shaft whicl is actuated by
ét:-k ia( biece hxed‘to the elevating arc; a reader with zero
hej, Provided.  Degrees, and also yards of range corrected
§ht above mean tide are marked circumferentially.

ITYDrO-CLINOMETER.

)

e § . . .
| wment consists of a glass tube, partially filled with a
\

ity
th,,! bF
\ hey wnﬂlnz

J

i e sight bars hexagonal section this cannot e conveniently carried -
lave the yurd scale engraved oa the rear face.
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g

; : el
red or green coloured fluid, and encased in an oblong iron "/
which 13 rigidly attaclhed {o the right trunnion. The frof [}

the box is filled in with maliogany, which is cut away *

to expose a portion of the tube, A range scale in y&
corrected for height aove mean tide level, is marked on &P,
fixed above the tube, and the elevation is indicated Y
coincidence of the upper portion of the end of the coll"ul.];c
ligui(l with any particulay ¢graduation. The plate is also i J
with the muzzle velocity, charge, and weight of projectile- e

Do test the adjustment of a lydro-clinometer. —On_ ihe SC”’,,,p"
every hydro-clinometer is marked, independently of the J*yt
scale, an arrow head which has lettered against it either
word “level,” or a number of degrees such as 1°, 2° &e. .n,,s]f

Set a large Watkin clinometer. 1o thisangle (having prevy
made sure of its proper adjustment), and place it on the lc“"
meter plane of the gun.  Elevate or depress until the bub ',f
the Watkin clinometer is in the centre of its run. The #,u\)’
portion of the end of the liquid in the hydro-clinometer Sﬁ\'i“!
then be exact) y opposite the arrow head.  If itis not the !
5erews must Le slackened, the hydro-clinometer adjnste¢ e’
L!xe liquid comes to the right position. The screws are lsllf"
“.‘-S'lt_ened again, and the hydro-clinometer again tested to ¢
that it has not moved during the serewing up.

MurTipLIERS, e
signed with the object of f:Lci]itat”:e‘:":'r
¢ ations of quadrant elevation by theui}’“‘ r
ting numbers ¢f the gun, The present -service mu Cpd

consis(s of a cast-iron bHox fixed to the carriage. In th: it ’1
or one side of the case, is an aperture, Liaving acro¥] ant
reader, behind which is

. 7 R
a tape graduated with a range sea
rolled on a drum. Tle Internal mechanism is so al‘l'f‘“t’s' 1o
every z}ltemtlon made in the elevation of the gun causé
three times that movement on the tape.

Multipliers are de,
- veading of small vari
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WATKIN’S CLINOMETER.
F To, . .
m;lri"eud the Angles marked on the Druin—~The Lrass dium is
by ed in degrees, commencing at 0° on the top, t> 45° at the

Gy o™. Each degree is subdivided into 12 parts, each emall
Til(m’ therefore, represcuts angles of 5 minutes,

¢ scale is read from right to left, thus—

Fig. 1V,

q_l"';lulv_'/i\ltlrlevl

h

]
PQ;,“L“llng opposite the arrow would indicate an angle of

"h“(f ly @ Gun to any dngle up to 45°.—Unserew tlie divm
by, the A points to the elevation rec uired, place the cliccmeter
Yoy 1 1 )1 )

th
nlile blane surface cut on the breech, and elevate the piece
!7'0 e bubble of the fpirit—level isin the centre of the tube.

E’(‘?;’-‘/] I{OT Angles of Depression.—Proceed as above but
SUNGH

! :
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reverse the direction of the instrnmetit, placihg it thus on
breech of the gun— o

Fig. VI.

A

—_—— !

_J

¢
T‘o lay for 4 {7{1563 of Eeﬁan’on grealer than 45°.—Subtrﬂct§,il
angie of elevation required from 90°, unscrew the drum to ¥
reading ; thus, for 60°, uuscrew the drum to 30°, and placé, .
instrument on the breech of the gun, thus— ' 1
Fig. VIL

|
|
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Lreserpation and Adjustment of the Instrument.—In order
lleQPreﬂerve the Clinometer in eflicient working order, it is
o sary to keep the working parts free from grit and dust as
38 Possible, As excess of oil is apt to cause the adhesion of

0 only sufficient is to be applied to make the screw work
“othly, and to keep the steel parts from rusting.
rl‘! o uccqunt should the jnstrument be taken to pieces, as it
| II‘“'ES special toolg. to put:, it together again.  * . ..

gre‘st?uments are issued in correct adjustment, and with due

T will remain correct for many years.
0 ascertain if the instrument is in adjustment—

(@) Carefully clean the plane surface cut ona gun for use
with the Clinometer.

, (6) Turn the drum to zero.
(¢) Place the instrument on the plain surface and elevate or

& depress the gun till the bubble is in the centre of its

ran,

{ {d) Turn the Clinometer end for end.

' (&) Should the bubble not return to the centre, the instru-
ment is out of adjnustment.

(/) As the amount of the error will generally be small it is
advisable to add or subtract the error, as the case may
be, rather than correct the adjustment. :

(9) To ascertain the error after complying with (d), turn
the drum uutil the bubble is again in the centre of -
its run ; one half the reading on the drum is the index

Loy Tor

(&) Tf the reading falls on the Mack markings on the drum,
add half the amount when setting the Clinometer for
® any required elevation.
If the reading falls on the red markings on the drum,
subtract half for any required elevation.

LT .
1 i3 required to adjust the Clinometer to have no iudex
g.a.d.1) ’ 02

Ny
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ervor, set the drum to kalf the ascertained index errofy “ﬂf
bring the bubble to the centre of its run by manipulating
capstan-headed nuts (using a tempered steel wire just fitt
he holes in the nuts). Then placing the drum at zero 6‘19"}
or depress the gun till the bubble is in the centre. ' It
RteVTrsmgtfche mfstl;l}l]melr)xt end for end should not altfrltx
central position o e bubble ; should i ocect
before until there is no change. ’ uld 1t do o, PIOL \

|

1
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8g,
‘TION VI*—.CARE OF ARMAMENT AND STORES.

0
RDNANCE, GARRIAGES, SLIDES, &c., GENERALLY.

K:L:;.TOOIS for the repair of ordnance, as also for wrought-iron
tl(.,t&.s"ll carriages and slides, are allowed to all stations as
ot t,& n equipment regulations. They will be in the charge
i ‘:. Accountant of the sub-district in which they are kept,
loe "Il be maintained in serviceable condition, and be available
the r“e by armament artificers when required, for carrying out
9 ‘hairs, &e.
wigp A ordnance, carriages, slides, and stores connected there-
hog orming the armament of fortresses, and projectiles
Mg ed to the weather, will be cleaned and painted Liennially ;
Y f'llould it be found on inspection that when mounted on the
;’"al Ces of works they are in a badl state from exposure to the
Ty ).0 the sea, or when in casemates from the damp and
"fti‘lll Ing, they will be cleaned and painted every year, and
w‘lt"yafr If considered necewsary by the Officer Commanding
i["'-xl,ens rtillery ; on this point, considered as a question of
| 3 10 2 sound diseretion will be exercised.
\,.li‘leq *efore the periodical painting of ordnance, carriages, and
e v’r he Officer in immediate charge of the guns will apply for
v@l.ha:”lCes of the Armament Artificers to examineand thoroughly
it “nll the gun mountings. This examination will be carried
h iy oo the Tnspector of Ordnance Machinery.when there is
| : 1 the district.

Dey,
’u“"“l\‘ilexl information, further than what Is contained in this Section 6, will
1 the equipment and magazine regulations.

N

-
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be fit

4. All spare parts held on charge by the R.A. should
to the ordnance, carriages, &ec., for which they are intende¢:
that no delay may occur when they are required for M '

Officers, N.C. officers, and men should be frequently pract’’
in fitting spare parts.

o5
CARE AND PRESERVATION OF ORDNANCE AND THEIR Fyrri

. I.—Qeneral Instructions. o
5. All ordnance, whether breech-loading, muzzle-loading:,
quick-firing, will be kept in good preservation, the exterior b‘?:w;
protected from the effects of tlrx)e atmospliere by a suffict’
coating of paint, and the bore by being lacquered” when no
constant use, or by being well cleaned and oiled during pract

6. Before the working parties commence work, the ordﬂ.‘"‘floﬂ
will be dismounted and placed on skidding, in such a post e
as to admit of the exterior and interior of the piece PE"
thoroughly well cleaned. it

" 7. In cases where, from the nature or position of the Work',ill

may not be deemed advisable to dismount the pieces, they “,it
be raised out of their trunnion holes to a sufficient height to ad™’
of all parts of the gun being thoroughly scraned and clea®®

8. Dismounting, placing on skidding, raising out of tru,"lury,
holes, and mounting ordnance in charge of the Royal Artl cing
form part of the duties of Artillery soldiers, for which wor niej
Ppay is not allowed, and should, when practicable, be perfo”
independently of the working parties. : 5 0f

9. Ordnance will be scraped on the exterior (the scraper od)
old swords supplied for the purpose being previously sharPey i
until the old paint and all rust which may appear beneZ, " pe
are entirely removed ; the sight notches and all marks W!° e
completely cleaned out and rendered distinct, and the or nlotb‘
will afterwards be wiped over with a piece of old canvasof ¢
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\crla(;] The radial copper vents will be cleaned with the vent-
ery,

of ", The exterior of the piece will be painted with two coats
\\:hp;'“lt ; the second coat will not e applied until the first coat
W Oroughly set, and as, in the process of mounting the ord-
By, > the paint gets much rubbed, the second coat skould be
13’ When possible, after the piece lias been mounted. )
Mgy, uns and mountings will, where necessary, be painted in
¥ to harmenise with the surroundings of the work (which
’iaibili‘: similarly painted), with the view to lessening their

by, Tl_’le paint to be used will be in accordance with the
oy Ption “approved for the several stations and works. For

Yop irtl(ms for each piece, necessary tools for painting, aud
P“l'lipng pay allowed for scraping, cleaning, and  painting, see

Ment Regulations.

g bores of all ordnance, when mnot in use, will be
) nl‘led ;¥ but when in frequent use they will be kept clean
L, " 18hily oiled instead. At the close of each day’s practice
Q) accordingly be washed out and placed under metal and
" as dry will be oiled with a greasy sponge (a sponge cloth
\ _0"‘-‘1‘ a piasaba Dbrush), and the muzzles closed with
\ Prony o) caps. When the practice for the year is over,
timlt("'es will be lacquered,* the vents plugged, and the
I, Parts about the breech of B.l. and R.B.L,. guns dealt
l’;&- Irected in paragraph 283, Kquipment Regulations, and
Vg, *Clt serews, ventpieces and all olher fittings, as directed in

by a{{‘ 281, The lacquer can be removed 1 a few minutes
_Mng the bore with hot potash wolution.

14

e

he
]ﬁequer consists of—

Leﬂd bl:tlck - . e 241b. 8oz,
red., ., 2

Smpblack Lnowomoow Sa L

g llnseer], raw ... 9 gallons.

N
g
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15. It is the duty of the Royal Artillery to keep in pel'fet‘
order the bores of all ordnance in their charge, and working ¥,
is not granted for this service. R 3

16. In the case of ordnance having gas escape channels, "’
latter will always be kept clear, the outer ends being me” o
stopped with plugs of greased tow when the guns are not in'

2. Preservation of Sights. 4

17. When mounted in exposed positions, or in batt,erl‘lu
accessible to the public unguarded by sentinels, all the si'
(except screw pattern fore-sights of R.B.L. guns) will be remo
from’ the ordnance and kept in store, the sight recesses in j
guns being filled with a plug of greased tow to keep out the ﬂ;ﬂ
and dirt. These plugs can be readily removed when itis req“'.a
to fit the sights to the ordnance. Particular attention Wiu»gﬂ
paid to the prevention of rust or grit accumulating in the #
recesses. "ol

18. The set-screw for clamping the centre hind-sight 3 i
being removable from the socket, will be tested to see thé
works freely. it

19. The sights themselves will be kept clean, free from fg‘:‘f‘
and oiled ; the sliding leaf, as well as the collars of the
sights, should have free play.

"20. The exposed portions of the sights of rifled ordnan¢ s
bronzed if made of gunmetal, and blued if of steel, in Ol'de,urf‘
ﬁreserve them from corrosion, and on no account will these X

e cleaned or burnished in such a manner as to remo¥ .if
bronzing. or blueing. The screw pattern fore-sights ¢! 51
R.B.L. guns will Le kept painted. In the case of sights forblof
ordnance, -the fore-sight, is kept painted as well as the “r1
which is used with the hind-sight on guns and carronades 'y
tangent scale sights are kept clean and oiled, and shoult
account be polished.



121 PART I.—Ingtructioll.

K ) 4SVerction VI.—Care of Armament and Stores.

3. DPreservation of Ilittings.

hi} T}Je breech-screw and bright parts of B.L. and the
le\qoanlsm of quick-firing guns in store, or mounted where
Du,.pm used, will be coated with the grease detailed for that
g 203& in the table at pages 534 and 535, Equipment Regulations
I, When R.B.L. guns are not in use, the vent-piece, breech-
M 20d all the fittings, except the Lreech-screw and elevating
$ % will be removed and laid up in store. In the case
b i ouns all fittings excepting the bronze frame will be
. 'llﬁved S >

\?132) The muzzles of guns and howitzers--as also the breech
b f the bores of R.B.L. guns--will Le stopped with tampeons,
Py“i‘OSe of mortars when in use_ (mortars not in use do not
Ny € caps, as they can Dbe laid horizontally with the coins
My ed) covered with caps to keep out moisture ; and veunt
| 2?1& Wil he used with mounted R.I.L. and R.M.L. ordnance.
4 Ordnance, whether mounted or lying on skidding, will be
‘ ‘Zse*‘ﬂed to prevent rain or moisture lodging inside.
ey + levating plates will be removed for transport, and the
| % In the gun filled with preserving screws.
b Y Il garrison ordnance are furnished with lanyard guides
it lerCOIne the tendency of the tubes to be partially pulled out
hi) Ile vent, When the guns are not in use the lanyard guide
"¢ removed, and the hole filled up with a preserving screw.
Jles. Guns fitted for land service have the friction tn.be pin
\mo filled Ly preserving screws, which should be occasionally
‘28 Ved and ‘oiled to prevent their hecoming fixed by rust.
.y fixing screws should be occasionally removed and

g 4. Examination of Ordnance.
i % All ordnance will as far as pomsible be examined after the

S
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following number of rounds. Practice should be discont¥
until such examination takes place.

Natures. Number of tﬂ‘

wnth prOJ
16'25-inch, and 13'5-inch -
B.L 12-inch to 8-inch

6-inch to 4-inch ... L.
15 and 12-pr..... o 1d
Q.F { 6-inch, 4-7-inch, and 4-inch . 1
et 12-pr. and under ... o ﬂﬂ
> 7-inch el
R.B.L. 4 40. -pr. and under ... 135
(35 tons and upwards
I 12-inch, 25 tons to 9-inch ..
RM.L.{ 8-inch howitzer, 7-inch, 66- inch (orun and El
howitzer), 80-pr 64-pr.,, and 13-pr. ...,

- | 63-inch howitzer, 40 pr: and under except 13- pl 10(

DB Firing 10 lb. charges and upwards 4()(
e 7y, charges under 101b. —~ Loo-

30. B.L. GQuns. Lined guns and 8-in. Mark VI QJ‘J
Marks VI and VII, 10-in., Marks III and 1V, 12-in. -
VII, 13'5-in. Marks I[[ and [V, will be e(ammed after hm"‘
double the nunuber of rounds shown against their resp® .

- calibres in the above tablle. o

RM.L. Guns. Rifled guns, such as those in R.N.R. patt?’y "
which fire one-third elongated projectiles, and two-thirds s™ t"
bore shot -with special charfres, may fire double the num’
rounds in each series. o

Instructions for the Care of the De Bange Pad Obturato”™ c
31. If a pad becomes very hard, soak it in a hot mixt®
olive oil and tallow.” .
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Tlhe Protecting discs should be carefully examined, and if

o CRtinued firing, the tin be fused, or the steel rings eroded

lg“ld en and thus liable to cut the canvas of the pad, they

Qy- e replaced by new discs.

%y eul‘ating pads and dises are issued expanded and unex-

"Uheg The pads have the words “expanded ” or “ unex-

painted on the canvas.

!\t ® expanded pads and dises are always to be used on the

‘ic°°0asion with a full charge, and any spare pads or discs

l‘t},e are supplied unexpanded should be used with full charges

(ae T3t practice after receipt.

'\,1 ¢ should be taken that blank charges are not used unless
ely unavoidable for the first round, even with an ex-

h\ e pad and discs, and the first time any pad is used in a

Ry, 0 if expanded) should be with a shotted round.

‘ice ll]d a pad get too soft from rapid firing, remove it and

In cold water. :

C .
! ARE Axp PRESERVATION OF CARRIAGES AND SLIDES,

~ 1. General Instructions. .
"\“irlr(,n and steel carriages and slides, of every description
N ° Special care to preserve them from the effects of the
"yand to keep them in working order; otherwise they
deteriorated by rust, and the working parts become so
\ork, a3 to induce “irregularity in action, and be difficult

e
ey
g;é"@

\. Det&i!ed instructions with reference to buffers and gear of -
i 2-lnl(:h and 1256-inch, high angle and . disappearing
\ 1 88, will be found in the handbooks. : :
™ atteries accessible to the public, where no permanent’
141, 18 possible, or in works where mountings are not fre-
inosed, all detachable fittings and movable parts of the .
€ and other gear will be removed and placed in store,-
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L
where the bright parts of the ironwork will Le well coﬂted]‘;:f
Field’s grease No. 3, to preserve them from rust. These i}

will be thoroughly cleaned and placed in position at least o'’y
three months,

to see that they are in proper working o )

All other gear should be worked once a week, to ensur

being in a working condition. gt
35. If the paint is rubbed off any part of the mounting

place should be patched over as soon as possible to prevent o
- 36. A thorou,

gh cleaning and lubricating of all standing, o ol
ing parts must take place once a montl. In this clea.llll g
clotted grease must be removed where visible, by Bcl‘aPI’lg;uu“,
the parts wiped with an oily rag. Where mountings are 'y

exposed and liable to accumulate dust or sand, they Bh"‘iﬁo‘"’
be left with much grease or oil upon them, but only suffic®}
prevent rust, for whi

ch a very slight film will suffice. 1d

37. Whenever fresh lubricant is applied the old Sbo}‘t‘,ibf
bz wiped or scraped off, and the parts well worked to dist™”
the fresh lubricant, ed®
38. The gear hidden under the slide can be exal]ll“eveﬁ@
eondition by a man lying on his back while the slide is t**
above him, s tl‘”ty

39. It has been found, especially in exposed I’O"’lthnség f"rl
hard glassy cake of oil and sand, &ec., will Sometlm,e b i
between the carriage and slide, which is likely to escalS ju”
vation, being of a semi-transparent nature, and which 5‘;:
violent recoils from the very slippery surface it nresents- l]ﬂrfb‘
a skin has to be hammered off ; its formation is best g e

: : ] . g D
2ganst by leaving as little oil on the sliding surfaces as}
when not in use,

li
. d*

40. When not in use, the position of the carriage 3% v

will he freq

ently changed to prevent im})l‘esswn‘q clea™ 1
rollers, trucks and racers, and to keep the sliding face:ﬁt all nll
41. Refore ﬁring, or drill, care shoulill be taken thal M

kin
and screws are Properly tightened up ; that all \\joll\l'
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9“1;1 Proper gear; and that all friction cones and brakes are
o, dtely adjusted, and are not jammed. YParticular attention
“‘Qtﬂl be paid to the clip plates, the bolts of which tend to

" ot and throw undue strain on the guide plates.
hefu £ anut or screw be removed it should be slightly oiled
"q%e eing replaced, and a few {urns given to it by hand
Y Wing the spanner, to prevent damage by the ihreads
“l,“g- A burr on the threads of a serew will prevent it being
L "¢l home ; the burr can be easily removed by means of a
| 43 “},Bammer should never be used to tighten up screws or nuts.
'Iju' Yarticular attention will Le observed when removing or
:h"tg g any gear not to indent or damage the component
Nith by_ rough usage. A hammer should never be used unless

4 a Dlece of wood or brass to transmit the blow.
g olers and trucks will be removed, and the axles properly
Uy, and greased before replacing. The front trucks are
xl'e( by running the carriage back and lifting the front of
'{u:de by hydraulic jacks, sufficiently high to take the weight
mve. trucks; care will be taken to block up the slide Lefore
l\,: g the axles. For the rear trucks, run the carriage up,
&e f‘the jacks under the rear bLlock plate, and proceed as for
H,,z W‘,‘)ut trucks. = Particular care must be observed when
&: g conjcal trucks that they are in the correct position,

’4.‘,\“’1'&11 the smallest diameter towards the pivot.
&' Lhe truck brackets of wood slides must be adjusted so
byo © trucks are in the right position with reference to the
'hoe(’ Jacer. Z.e, with the axles truly radial, otherwise the

i S Will bite the racer and cause stiffness in traversing.
bulg, 1 ‘e racers, especially at the sides, should be scraped and
kg to render traversing easy. Care must be taken that the
inst,o mountings do not cause the truck flanges to bear
oy 1¢ racers. Where an error in position of the pivot or
7. T&tes appears to exist, it should be at once reported.

he clamping arrangements or friction cones of elevating
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' gear, brake drums, and the discs of friction clutches, "f
‘cleaned and slightly oiled to prevent seizing. 3

&
48. Differential brake gear will be regulated by the ?{?gieli;'
screws, until the tension of the brake bands is just su oub ¥
retain the carriage on recoil, an¢ prevent it running ‘
the bands are slackened by the levers. g ge®
49. Jamming levers and friction cones of elevating 8% i

: as t0
be tightened up by means of the adjusting nuts, so as ¥

a slight slip in the gear on firing, eve?
5(% Thelpl:\tes agnd bars of the compressor and lgrge ke:
gears will on no account be greased or oiled, I?Ut shoul th 5 ¥4
free from rust by scraping, as compression adjusted “fi 2
of rust between the Plates may lead to a violent recoi ‘)
first round, Ountl',rl
51. The adjusting lever should be set up after ea.chffan B
the first three or four rounds, so that the removal o
or rust on the bars will not vary the recoil. " muﬂt _
52. Tn replacing the preventor gear particular car re Pro{)c'
taken to place the lever in its correct position to eni';;lll\e et
working, ~ For thig purpose a note must be taken of ver o
on the toothed collay to which the arrow on the le e
when the lever ig removed, .. 1 wering,s,-vl
93. Compressor gear is regulated by raising or Ocoﬂ‘ pre®
adjusting lever until, by the exertion of one man, the . i]c“
ever can be just forced beneath its catch. or eV
54. Tron pointed levers and their sockets must nev: ouf
or greased, but sip Ply cleaned to prevent rust. leane‘l th
55, In lubricating. the lubricating holes will be Ce 12¢® 'ty
with a wire and fillaq with oil, care being taken to rsf, a8 t?ip;
small screws, the heads of which must be kept br 18“,, ho® "
readily seen. One list for each nature ofnlountl?lgi;heﬂ" B
ositions of oj] holes, and how access is obtained to works ‘?cﬂ
¢ hung up in a vafe and convenient place in .each né P]]
none must be neglected. Thege lists can be obtained ©
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N Y the U.S. of State for War, the nature of the mounting
hrg pecified. After filling the oil holes the parts should be
i 4 backwards and forwards until the oil shows on the
.';q"g, fresh applications of oil being made if necessary. :
h”'o arriages with rollers permanently in action should have
v, ler axlos removed, cleaned, and lubricated. Theaxles can
h 0 out one by one. :

%':e( he teeth of all pinions and toothed wheels should be
ol .

,8;; G. g, jacks should, when not in use, be placed in the
hmpme» store, Lydraulic jack,” and frequently released and
k4 up to maintain a woderate pressure on the leather

ok ! !
-ht‘llgg; on release, the jack should descend to its lowest

.‘neThe cylinders of hydraulic buffers should be emptied and
u""e(ll out every 12 months ; the fluid drawn off may then be
“lpefu("and used again if not too thick, The buffers should be
}‘ c)’ examined before firing or drill, to see that the cylin-
t}ﬁ )O_Yltain the requisite quantity of fluid marked on the
My lon plate ; that there is no leakage at the glands, and

Eﬂ_ ie piston rods are properly connected.

b 1 a buffer leaks at the gland, and tightening up the
lQ-dOC‘S not stop the leak, t]le.p:wking will ‘be.rénewed.
ny ﬁi_ls for packing are detailed in Appendix VII of Equip-
kﬁ“ tgulations, The butfer will not be removed, but will be
i, “dand periodically examined (see Equipment Regulations).
Wyt drippings of oil from the buffer, collected in the drip
Hon ed to the carriage or slide, should on no account be
the _ 1y part of the machinery of the mountings or on any
R, }%Hn fittings. .
lo "ML, carriages and slides will be dismounted and the
udiOf the gear removed by armament artificers at the
g painting and all parts cleaned, keys adjusted, bolts -
8 tightened, lubricating holes thoroughly cleaned, the
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trunnion holes greased, and all parts properly lubricated, a%
slight defect made good before reassembling the parts. oIt
63. B.L. mountings will require the same overhan, | uty,
period may be extended. : 1l
64. Whenever any parts are found broken, defectiv®
deficient, which cannot be renewed by the artificers, fres? {;i‘\
should pe demanded at once. Any damage occurlzing 4/ (il‘f
or practice, should e at once reported with a view to it9 L
made good without delay. gt
© 65, In all correspondence and reports relating to Caﬂ'lbﬂcl‘

and slides, their exact natures, marks, and register nu?
should be quoted. ’ - !
_66. The Inspector of Ordnance Machinery reports qual't"‘,ulf.’
his district. In districts where no inspectors of ord il
machinery are appointed, arrangemerits will be made to ‘,tiv"
an inspector from another district to make periodical inspe’ \(1‘
of the gun raountings. The reports on these inspecti“" lﬁ"
be addressed to the officer commanding Royal Avtillery 9
district concerned, for transmission to the Adjutaut-G'?““,l' !
_67. When examining mountings in permanent wor (ll‘d
ticular attention is to be paid to the accuvacy of leve tbe‘j

»

racers—especially on sea fronts. It is necessary tha o

i;hould.be 1o alteration in elevation, as the slide is _t"‘;‘vbol‘li
rom side to side. To ascertain whether this conditio?
good, a spirit level should be placed

(1) lengthways on the slide, and

(2) crosswise on the slide, gt

and the slide traversed from extreme right to extremé 16(’: a¥
vice versd ; the bubble should remain stationary throug o
the mounting bear on all its rollers continually. late
68. The adjustment of the degree scales’ of inde® h}éckc
gradnated arcs, or elevation indicators, should also be % «is
These should read at zero on the degree scale when the #
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teuﬁ‘ll_l is horizoutal. The horizontal position of the gun can
antamed by a spirit level resting on a straight edge in the bore
gi-the quadrant plane prepared on the breech of the gun.

f, A copy of General Instructions, for care and preservation
¥il riages and slides (Army Form (i. 907) attached to a board

%Piae hung up in each fort or battery where there are iron
!

Section VI.—Care of Armament and Stores,

ges,
'y
fifg, Previous to being seraped and painted all carriages and
71 Vil be examined, and, if necessary, repaired.

S’Erapiwg and Painting.

"Ta[;i rought-iron carriages and slides require a great deal of
pmful_:g and cleaning, especially if mounted in open works,

Proceeding to paint them they must be stripped of all

03¢ parts, and all the old unsound paint, rust, and corroded
7y $rease must be thoroughly removed.

h‘i«‘ he implements to be used in scraping are old swords,
73&'ulur steel scrapers, and scrapers made from old files.

%y oCraping consists in going lightly over the surface with
Vot Pers, removing all blisters and loose paint, and forming a
(%% surface for the new coat of paint. Care will be taken
Ii%g 1 reak into the old coat where 1 t is found to be sound.

| \Di.li U repainting carriages and slides care will be taken not

‘utkg"t any bearings or gearing parts: for instance, soles of

o » teeth of pinions and wheels, the npper surfaces of the

‘rria"“ which the carriage slides, the sliding surfaces of the

§j I:zir?tc'l The carriages and slides will be thoroughly dry

400 ed,

El\' cers, racks, soles of trucks, and pivots, will not be
Dre,? Ut will be rubbed occasionally with an oiled wiper,
A s?{:ltel‘ust. Pivot blocks will be pair ted at the same time

s.

g he first coat or patching will be laid on lightly in those
(““:}:]lcll)l have been laid bare in the repairs or by scraping,
ga.d. L TR e A 1

"
i g‘ lo

(
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The stopping will be done after the first coat of paint 5.
become set, as in the case of wood carriages. - '
77. The second coat will be given after the stopping has b
completed, It willsbe applied lightly and carefully finished ea',‘
78. In hot climates the top surface of the shields of disap?!
ing mountings will be painted white to keep the pit cool- .4l
79. The time and working pay allowed for scraping, cle?!“'ting‘
and painting, and the quantity of paint required for pi““l n

and marking wrought-iron carriages and elides is laid dow? |

Equipment Regulations. ;
. : | 10!
INSTRUCTIONS FOR THE ERECTION, WORKING, AND PreserVA? i
oF Hiecu ANGLE AND DisarpeEARING MoUNTINGS. 00"

b ‘

! These are fully explained‘ and described in the hand
of each gun and mounting.

: )
InsTRUCTIONS FOR FILLING, &C.; AND ADJUSTING HYDRAUI: ‘
: BUFFERs. . "ﬂ"l

80. In all cases where guns are mounted on carriage® ab°
glides fitted for hydraulic buffers, the buffer will inval.ri"‘bb;,l)‘1
kept on the slide filled with the proper quantity of oil}
the piston-rod kept connected to the carriage; but in ,1}*'
where guns are found to be especially hard to run backs ;!
such guns asare likely to be much used at drill, the ()sllch
Commanding Royal Artillery may order the piston rods of o P
guns to be disconnected, provided such instructions be give
will ensure proper precautions being taken to prevent £ Ty
taking charge in running up. When works, howevel‘,l‘all;
under repair, or persons other than the Artillerymen “crau“

in charge have access to places where guns having By sille
buffers are mounted, the Officer Commanding Royal Art e

will use his discretion in having the buffers temporarily €™
but they must be refilled as soon as possible. .
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Q-EB]- To connect the buffer.—Move the carriage to the rear S}lﬂi-
,em“tly to enable a man to get at the bracket on the under side ;
lay°¥e the connecting nut from the piston rod, and draw the
by, T forward until its end projects through the. lhole in the
;. <et, keeping it central in the hole ; screw on the connecting
% and when quite tight take half a turn back to allow a slight, -
g of the bracket between the two nuts. .
tfore connecting it to the carriage, the rod should be pushed
‘ual Ul out to see that it works freely, and that the packing
2 is not too tight.
by 4 To fill the cylinder, run the carriage up to the stops, take
" the screw plug, and rest the gallon measure in the hole ; turn
Ui, € cock and fill the measure with mineral oil (or in cold
h‘m;‘tes with the service liquid described in para. 4514, Equip-""
il Regulations) to the galion mark, then turn the cock and
tyy the oil to flow into the cylinder; repeat the operation
V'ith thg quantity required is run in. The quantity of oil used
N\ T-inch R.B.L,, and 64-pr. R.M.L. (5 feet 6 inches parapet)
l’inon slides, is 5 gallons, giving a depth at filling hole of
“iths" with 7-in. R.B.L., and of 2#-ins. with 64-pr. R.M.L. ;
J?,i the buffers of 7-inch 7-ton, 9-inch, 10-inch, 11-inch, and
) ch 95.ton guns is 12 gallons, which, with the carriage run
‘l;’;ﬁw‘ll give a depth at the filling lole of about 4§ inches of oil, -
‘Iigpt 9 in, and 10in; R.M.L. on 7 foot parapet mountings ;
ln.fredepth may be easily tested by a slip of wood. On other
¥ & brass plate is attached giving directions for filling.
t :ll 13 withdrawn by means of the front cock, air being let
g, e cylinder at the same time by the removal of the rear

‘ hen fiving reduced charges, a certain amount of oil is to be
, Vfrom the buffers, vide R.A. R.0. 65 of 1893 and p. 16, Part
th oL IL  Care should be taken to replace the oil at once,

2 conclusion of the practice. .
("Fe firing cordite charges the recoil valves of the recoil

8.a.d.1) 12
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o
cylinder or buffers must be set to suit the co_rfiite charge, 0 o
recoil control arrangements otherwise modified in accor ‘
with regulations, 0
¥

For the regulations for 6-jnch Disappearing, vids L.C.W. 89

RorE MaNTLETS. [

ave
- 1. When rope mantlets have been fitted to shields, and !’lo‘f‘t
been fpund complete and in good working order, on_the Jg,ll‘l
inspection of the Officer Commanding Royal Artillery py
Commanding Royal Engineer, they will be taken on Chalﬁsi i
the Officer Commanding Royal Artillery, who will be 1'65?01I ,ﬂ‘{
that they are kept ina safe condition and at all times read {15“’
fit for use; he will therefore make requisitions in the
Manner upon the Royal Engineer Department to carﬁ{ltiﬁ
any repairs, and also for the necessary application of a scase it
of chloride of calcium, The above also applies in the es
the rope mantlet doors issued for use in powder magazine® |
cartridge storeg to certain stations at home and abroad. ;1 t?
2. Rope mantlets, according to pattern required, ¥ i i.
provided and fitted for all guns actually mounted behi wht
brotection. In the case of open batteries, however, meaf']lq’;i
mantlets, when hung, would be fully exposed to_the wkel’t ‘r
and therefore liable to rapid deterioration, they will be ired fo
store in time of Peace, and will be hung only when reqt
drill or practice, or fop actual service in time of war. g 1
3. For instructions for the care and preservation ©
mantlets, see paras. 661 to 669 Equipmentli{egulatloﬂs-
rics
INSTRUCTIONS FOR ThE Cang AXD PRESERVATION OF OY‘
IxstrumENTS. tict
o

1 Ttis escential, when circumstances will permit: that °}
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list N
or t'i“"lents should be kept in a warm, dry, clean store or box,

Wy &Y Will rapidly deteriorate, They should not be put away
; The ‘1): damp, but be first carefully dried with a chamois leather.

€y nses should be dried with a soft chamois leather or piece
Yy which must be carefully kept free of grit or dirt and
; e used for no other purpose,
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SECTION VIL—INSTRUCTIONS FOR TITE MANAC)
MENT AND PRESERVATION OF ELECTF
FIRING APPARATUS. ‘

o
2. The Menotti test battery consists of an outer vessel, w(]llel,el’
is of ebonite, at the bottom of which is a copper cup 3-in-
and 3}-in. in diameter, containing 2 oz. of crystal of sulph? 2
copper, with a “ fearnought ” diaphragm on top. Above nleﬁ'
3 inches of fine sawdust that has been moistened with ¢ il
fresh water and laid in loosely. On top of this layer of 837 1A
is another diaphragm and theu a slab of zine $-inch thicks J’zill‘ "
in diameter, and weighing 2 1b. The upper portion of t efulUf
and its connection with the iusulated wire are car®
insulated. . t.,u'v"' |
As this cell is only used for testing purposes, a low rest® :-,]lf‘l |
(about 20 ohms) astatic galvanometer is permanently & et)""r |
to the ebonite dise which forms the core of the cell; 08 ul®
with a key which closes the circuit through the wires oF ,
under test, The whole is fitted into a leather case. fet”
The batteries are supplied with the sulphate of coppe! et
_nought diaphragms and sawdust in place, but dry i‘fl.("« ot
sequently inactive. They are prepared for service by t& .h “pt
the sawdust, soaking it in clean fresh water, or better stl /ru““’
solution of sulphate of zine, then squeezing it out to 2 lc ine,
extent and replacing it; the advantage of this methot v wel
that the cell will be ready for use at once. If the w2 € s wil
merely poured on to the sawdust some hours, or even ¢% c(,)l’l,c
elapse Lefore the cell is ready for use. If the sulphate © oﬂj

is spilt among the sawdust care should be taken to Ye™
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’g,,m Pilt crystals or to use fresh sawdust, for if the sulphate of
m\,“’r 18 allowed to come into contact with the zine it will at
€posit copper on the latter.

tey 2 9L—After being rendered nctive the battery should be
by f Y joining a short wire between the positive pole of the
Yy + 'Y and the free terminal of the galvanometer, then placing
t, "Strument so that the needle points to zero and pressing the
ic;la deflection of between 80° and 85° should be shown. This
®d “testing the battery on short c¢ireuit.”

Whel:"“gnet. is supplied for the purpose of steadying the needle
freqy - -€T€ is motion or reducing the deflection when it is too
'trap’ when not required for use it is kept in a pocket in the

T the leather containing case,

tugy ST the test battery has been in action six months the saw-
b)), l_‘“ to be changed and the copper cup recharged with
e e of copper. Any copper sulphate crystals found can be
1 lu,,“ll‘)"er again. At the same time the connections of the
ﬁl‘ufﬁed wires with the zine and the copper cup should be
N toli ly examined and the incrustation cleaned from the zinc o
3 joe‘“’e a clean surface on the' under side at any rate.

Mg Wld the DLattery show indications of loss of power, and
v'-ctivem@aﬂures fail to restore it, a new battery must be rendered

), "“WerT he ¥Battery and key, test and firing.—This  key . and

15 designed to serve two purposes. A

test the tube and circuit when the gun is made ready to

% : '

! G'EO fire the tube. e

ity ]:lab!e this to be done an indicator is fitted within the

\"11: N €Y itself, which is so arranged that when the button.is
the right the current pasmes through the indicator and

L4
) To

wh |

ey E

'Iom';,:lthut.tery and key test and firlng” {3 fssued, the:Leclanché and
teries are not required. | Ce e -

-»
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Bection VII.—Management of Electric Firing_A_pparatus. /',J

the rest of the gun circuit, and if this is complete a VlSlbtl)e|
audible signal is given. If it is then required to fire, the }s
is pressed in, which action cuts the indicator out and alloW®y
full current to flow through the circuit firing the tube. enod
Besides this the apparatus may be used in place of the M
cell and galvanometer for testing tubes, and firing wires. er!
The Leclanché cells, of which there are two in the la“ i
box, are issued with the sal-ammoniac in them, and all t ;il'r\]’
required to make them ready for use is to fill the cells two-"
full with water and to see that this is added from time 0
to make up for evaporation. o
When the battery fails to fire a tube, fresh sa]-am“{“tiv“
(about 4-0z. to each cell) should be added; the old s¢
being thrown away. P of
The apparatus is suitable for firing any low tension f“,'& 4
tube through a short length of wire, about 50 yards of {
copper wire (‘065 inch diamieter). ot
5. D’recautions to be observed.—The turning of the knob fief e
be done just before it is required to fire, and it may et jné
held turned or not as desired nutil the gun is fired by P! o A
it in. An arrow is cut on the handle of the key in ®
position that when the arrow is up the handle is safe. fqil“w’
The following rules will detect the particular cause of ¥
to fire with electric tubes ;= b L4
1. If the indicator works properly, and yet when the k'ﬂht"'t
pressed in the tube does not fire, the fault i3 Fif
circuit between the firing leads or in the tube its® . the
2. Tt the indicator works feebly only, some bad joint'
circuit will be the probable cause. ¢ g1
3. If it does not move at all, the circuit is broken & |
’ point in the wives or in the tube itself, (e gull
4. Tf the indicator works when the knob is turned and o knY
does not fire when it is pressed, and then when b
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is turned again the indicator does not work, this shows
, . that the tube has fired witliout igniting the charge.

bug liminate faulty tabes it is as well to test them before use
in ! the gun, This should be done under precaution, so that
y, ¢ of a tube being accidentally fired no damage would
'ﬁyei, The firing leads may also be tested, and the apparatus
-"”‘!1' € considered to be in good order, if on joining the
\diemals with a short bit of wire, and turning the knob, the
botor works well,  If it should only work feebly the battery
Y, & be examined, as in this case it will not give sufficient
k'f o to fire with certainty.

ma . 5-cell Leclanché firing Battery may be found still in
:h“‘le Dlaces, and the preparation is almost identical with the
|\ 'Y and Key, test and firing.
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[T oo

o

SECTION VIIL.—INSTRUCTIONS FOR THE VENTI,
TION OF MAGAZINES.. NEE 1'
1. The dryness of any building depends greatly upﬁﬂv ,
proper ventilation, and as gunpowder possesses in a high ’ [
the property of absorbing moisture, great attention sho
paid to the following rules :— . e
2. A common thermometer will be placed insldee of
magazine ; it should be, if possible, so placed that a T}
may be taken without opening the inner doors. - efy
3. At every station where there are magazines, and oy
Artillery Sub-District, there will be provided one or B et’
of common and wet and dry bulb thermometers or hygre 0";’
according to the extent and distribution of the magazines- "
manding Officers concerned should demand as many 23 0%
nécessary to meet the requirements of each district or swaueﬂ
4. The wet and dry buib thermometers will be per® faf 4
' i ; a8 ")
placed in the open air.. They should be protected et
possible from rain and wind, and not exposed to the dir
of the sun. ) ) Bupph
5. Care must be taken to keep the wet bulb well . ﬂud’
with water, and to see that its muslin covering and 8 b
wick are always wet. 1 gho¥ gl
6. The scale attached to the dry bulb will 8%,V

will read more or less below the other accordingly 8 ¢
dry or damp. i

7. With a view to the magazines being open as long feﬁ Psb‘?:‘
on favourable days, the wet and dry bulb thermomehe reﬂd‘
be observed twice a day, morning and afternoon, and ¢
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uf;ie];‘l on Army Form G 944. A record will also be kept on
“&gaz. orm G 945 of the readings of the thermometer inside the

g, €. Copies of these forms, attached to boards, will be
tharg“p In each magazine and signed weekly by the officer in
{ %}(’f the sub-district. :
) sle actual times at which the wet and dry bulb thermo-
'knin are to be read, and the details of the arrangements for
?’ditig the various magazines, must depend more or less on local
F i er’“?-‘ It will be necessary for the Ofticer Commanding
9, G his orders to meet the circumstances of the case. :
:'fnma‘zpemlly speaking, the conditions are favourable for
Mgllex- g 2 magazine when the temperature of the inside is
"*y, ag 2D that of the outside air, but when the latter is very
\ L’ﬂzi,?lay frequently be the case in summer in England, the
; "eig 1o may be ventilated with advantage when its tempera-
\'h), elow that of the outside air, .
the Wo tables (Army Forms G 880 and G 881) are provided
o ¢, 80idance of those in charge of magazines. Copies of
i‘l:, "ables will be attached to boards hung up in each maga-
detailed description of these tables and of the method
hg them to determine when atmospheric conditions are
g g for ventilating a magazine will be found in “ Regula-
1. G" Magazines, &e.” .. -
L_ﬁQ Teat care must be taken that the magazine is securcly
| g, igs Soon as the favourable conditions cease, or when that -
| pz  2Pproached. _ : .
]y Ubject to the conditions being - favourable magazines
eyt opened as often and for as long a time as possible,
“l&tiory means should lLe adopted to secure a thorough
u imn of air, but care must be taken to provide for their
opy .Mediately closed, in case & udden change of temperature
3 Necessary to do so.
vtilation’“St be borne in mind that conditions favouralle for
' may not last long, especially when the temperatare

W) s
'"oulély !
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inside the magazine is above that outside, as the fOl"“qf,;”'

soon fall when the doors are opened. Under these c“.o“
stances about five minutes should be long enough fo ]z;

r Y
-lating a small magazine ; but when the temperature s
below that outside the magazine, and other conditions ”’l-ﬁ,b"
_ filled, there is no limit to the time during which vert
‘may be ‘continued, provided the outside conditions
favourable,
. 14. The following are instructions for examining the ¢
in regard to moisture of the airin magazines :— T
(a.) Place about 12 of the small crystals of nitrate t'l‘;z
(pl‘ovxded.for the purpose, and kept in a well-stoppere o,
upon a piece of sheet glass, separating the crystals froit 41
other, Place this in the magazine upon any suitable suI’Ilth‘
and examine its condition after the lapse of 24 hour®, 4
crystals ha.ve.become liquid at the expiration of that I’erlvo f
magazine is in a decidedly damp condition. If they ]md ol
hqueﬁ.ed, but if a piece of dry blotting-paper when P“’ﬁ”’e_e it
them is stained, the magazine is somewhat damp. Befo! if "hc‘
the crystals of nitrate, place them upon blotting-paper i ,lpef
do not stain it they can be at once used, but Shou]l()l the P ,p:‘l“j‘
moistened by them, press them between folds of blottlnf;ly k
:gnetll they no longer produce a stain ; they are now T I
HC. . ing o
.(0.) In entering the magazine for the purpose of pl“"‘"lon
mtrate of soda, ai\d after;ardse efxanginirll)rr ir;, the door™ 21109'5;
be _rmly 80 far opened as to admit the persc?n, and q“iCkly 3 l’lng
Tt i3 best to take the bottle of nitrate of soda and the 8% pi¥

h . : he
into the magazine, and to arrange the nitrate upon
when there,

1
i

it
0Ildl 1

——
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&v‘
: TION IX.—INSTRUCTIONS AS TO LIGIITING AND
' LAMPS. g

r"t},ol‘ ho account will any but the authorized lamps be used
DPurpose of ligliting magazines, ammunition stores, labora-

L {0 their passages. *

, Such lamps will be lighted only when absolutely neces

lheA Magazine copper lantern will be used for the inspection
'fr)ln::;n“{lnnition stores and underground passages, and on no .
L, Will the passage lamps be used for the purpose.
aj), [le or more men, as may be required, will be specially
42y, 38 “lampmen ” for each work, to attend to all the light--
) Aangements and stores connected therewith.
“H!;e all lamps, required for lighting magazines and car-
tgm,,s ores can be placed in position without entering the
Ay, Portions of the building, the lamp men will on no
. wiD48s beyond the barriers.

len it is impossible to clean the glass of the lamp
h“zi.rom the passage, S.llC]'l glass w'ill be clfsaned by one of the
ty '€ men from the inside. This may in some cases neces-
tikq, SCrewing and removing the frame; if so, care must
g at it 1s properly replaced. This operation will be-
ho, ‘0 the presence of the officer or other person in

(llgllmmeys should not-be used with the lamps if the
op 4 UrN regularly without them, but only if from want of
:0 much draught, the candles show a tendency to smoke .
lins " When the chimneys will be likely to improve the
wS . No detailed instructions can be given regarding their
‘-]Ch_mlyst be regulated by local circumstances. ,
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8. Lamp barrows and trays-are provided for the carriaf
the lamps to and from the lamp room ; care must be take? v
they are always used, and that the lamps are not placed O § f
ground or floor, as the glasses are thus likely to be broker R

9. All lamps, when not in use, will be kept in the ™
Toonl. F"ﬁ

10. Copies of instructions on lighting, printed on Arm) ol
G 877, can be obtaived on demand and will be hung up i P
lam{) room. Bhould special instructions be required in P A i\
tienlar work or magazine, for the guidance of the lampt 4de?
the management of any peculiar lamp recesses, they will be? i
in manuscript. Sedaﬂ

11 Lamps on Gun Floors.—The following lights are 0%°¢"
gun floors :— :

Fighting lanterns or lamps,
Tracing lamps,

. A fighting lamp is on the pattern of a small carriag® 1:;1;‘
and_has a clutch at the back to hang on to a loop, and it
candle. Two of theseare provided for every emplacement 1.4 to
R.M.L. and upwards, one for each side. They are inte" duﬂ'{

* give light for the service of the gun at night. § 8381 intrf’
a new pattern of fighting lamp which consumes oil. .. - 1% ‘;

A tracing lamp is a small hand lantern attache(" ’l"t
loop in the wall, generally on the right side of the é'“el', 11
having a handle at the top so that it.can be easily remoY: i fo
burus colza’oil,  Its special object is to be a movable,‘% o
general purposes at the gun, such as reading the trai®’” -
elevating arcs, &e. . o ih

These lamps should always be in their proper positiott ™
gun floor, trimmed and ready for lighting. _ o
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APPENDIX 1.

AUTOMATIC SIGHTS.

he gp, : . -
s%icals'ketch shows a 12-pr. Q.F, sight, which niay e taken as
he a; : .
ughsi%’.hts for the various natures being the same in principle

. Wering in detail.

GENERAL DESCRIPTION. : o
leg o .
\ Sights consist of the following parts :—

Voo 8ht bar A, carrying sights which can be illuminated,
iyt ?ry. at night, and a t.elesfeupe for use at long rances or
“hicg, objects. Deflection is gj,'we.n by the small hand wheels
of trayerse the sight bar horizontally about the pivot Z.
h e ction need ‘be given for drift, as the sight is set at a
. 4 “ating angle, : R .
ey trh ws bar B, to which the sight bar A is pivoted at Z.°
it 14 deflection gear. B is pivoted at Y to a bracket D
lda I i‘[ttat':l‘led_ to the cradle of the monnting by eccentric
River, Their eccentricity enables the final fine adjustment
" ahe " to the sight on its firat fitting to the mounting, and
t auld hot afterwards be disturbed, future adjustments
Hh-he Y. be. found necessary leing given by the eccentric -
ey g, which' is rovided for the purpose. The bracket D
*ang > the gear by which the sight is moved when used as
.t drum sight, and also the range drum R. . RSN

-3

R P
&

L.

Y
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d
3. A bent lever E is also carried on the pivot Y. One eld
E carries a roller, engaging a cam C attached to the Cﬂ"]
(T}he other end is forked to receive a latch F, worked by 2

The latch F connects the lever E to the radius bar B’,
when the latch engages the fork, the sight is controlled "+.q
cam C, and works automatically.  When the latch is diselo
the sight can be used as an ordinary tangent sight. ol

4. A spring P, in compression, keeps the roller at the ‘56 J
the lever E in contact with the driving surface of the ca® ,

5. One of the studs fixing the cam C to the carq "
eccentrie, and can be turned Dy the lever K to give the cvef"’
tion necessary for height of tide, the proper position of the gy
K for different heights of tide Deing shown on the arc V-, W
the rise and fall of tide is very small compared to the he!f 3
the battery, the lever K is omitted, but the eccentric sty
retained as a means of adjusting the cam. . -y |

6. A screw S, which will be found in the sketch abogih
latch F, is provided to give the correction for the erro? ” B
day. Its head is graduated in yards short and yards ov® "o
its means the relative positions of the radius bar Band t ’e,- !
E can b€ altered to the extent necessary to compensate 1 .
error observed in the shooting. ‘ ab
. 7. For use at night, both the fore and tangent. sight3 1, "‘,'!
illuminated, the foresight presenting a point of light ab voih
of the acorn,and the tangent sight a luminous V, To effe" 4B
incandescent electric lamps are carried in the sight blocks'po‘ "
current should be turned off when not required, 80 as = .
exhaust the battery,

TaE PriNcCIPLE oF THE SIGHT.

i i . r
"The sight combines a depression range finder with 8 3:1“
drum sight.  Suppose the elevating gear be worked #0 ™
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dllm’ bar B is depressed from a horizontal position until the
kg car upon the water-line of an cbject, the drum R will be
tey VY the rack T, which is attached to the radius bar B, to an
by epending upon the angle of depression, which in its turn
Ky 'S on the range. If then the drum R De coryectly
} ited, we have a complete range finder. oo
“'Pu YW remains to secure that the elevation corresponding to .
f ]l.:ge be given to the gun. S T
lute;s e‘ﬂ"ected by connecting the radius bar B by means of
the } 1‘_t0 the lever.E, whose other end works in the cam C
ln\veuerl‘lagc. The sight can then be moved only by raising
‘wt th ing the breech of the gun, and the cam C is so shaped
alwae_ angle between the axis of the gun and the line of sight
My, 78 equal to the proper angle of elevation for the range,
I;iht Us 1t will be seen that the cam must be cut to suit the
r‘he of the gun above the sea, and each cam will thus be special
.~ Mte for which it is made., i, S :

R
L MEgTHOD oy Usk,
Ty Ag X « . L
‘}1 an automatic sight :— :
\

:fsi‘rllht being in adj ustment, and the latch I engaged in the
, .y‘audle lever ), set the tide lever K to the proper height of
Mgy the error of -the day screw S-to.zero.. Give the
) 4 deflection. Align the sights on the water-line of the
the re¢t errors in shooting, turn the error of the day serew -
Ve Oﬁmduation corresponding to the number of yards short
leg,, 3erved, and make the usual correction for direction on
tetion geale, i .

X :_"i- bar and drum sight :— S R
"wat;‘%‘htﬁ are only suitable for automatic use when firing at
(ga, d‘ ll)ne of objects. . Should it Le desired to utilize the ..

) . . . 0
0 ¢nY Working the elevating and traversing gear of the gun. -
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automatic sight as a range finder, to fire at' the upper Wo_l‘k,ig
tops of a ship, the water-line should first be laid on (fmd if 1,1.
the first round of the day’s practice, ranged on as in 1). ol
latch F should then be thrown out of gear by the lever G, i
the sights aligned on the desired point by working the eleva®y
and if necessary the traversing gear of the gun. If the.ShlP o
moving it will be necessary to throw the latch I in again e'sgt
time to time, and to lay on the water-line again n order to¥
the sights to the altered range. I le
It will be seen from what has been said about the priP in
of the sight, that its accuracy as a range finder falls off raP
at long ranges, especially if the site of the battery be low, &y
that case the angle of depression on which the action O 4
sight depends varies but slightly with the range at long F‘”"il
For these longer ranges the latch F should be thrown Oﬂcj
its fork by the lever G, which at the same time throws int0s
the hand wheel J, which works the rack T and range drt® 4
By means of this hand wheel J, the range drum R may »°
to any required range as given by P.F. or D.R.F., and the
can then be laid as with ordinary tangent sights, y

ADJUSTMENTS. 8

° i3
In the first place the mounting must traverse truly ;r}'e
horizontal plane. This may Le tested Ly placing 2 o
clinometer on the gun and’ traversing the mounting
The bubble should not move. i
Means will Le provided for correcting the level of mO“Illl 1he
fitted with automatic sights. The mounting being levelle” .
following tests may be applied :— '

( 1\ Mechanical test :— ' o td
Turn the error of the day screw’S and the tide leV;r 1uTSe

zero, and throw the latch F into_its fork. Place )
: /
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el
pl:cometer on the gun, and lay it at the prescribed angle. Then
a de the clinometer on the upper suiface of the radius bar B,
‘ thatO_Ver the portion where the directions are inscribed, and see
\ t.olts reading is the corresponding angle. The angles referred
5:”]1 be found engraved on the upper surface of the radius
g If the reading is not correct, slack the clamping nut and
' 5(0“ the eccentric () until the correct reading is obtained.
"1 1 of the other eccentric studs should be used for this purpose.
,,inhltllally, see that the range shown on the range drum of the
thy . When set as above) is the prescribed range laid down by
2 irections inseribed on the upper surface of the radius bar.
1 “‘?t,'slack the set screws on the outer circumference of the
S¢ drum and turn the scale till it reads the prescribed range.
) (2) Opticql test :—
;‘*ta]le telescope being focussed on a distant point, should be
k% ed In its supports. If this shifts the intersection of the
“ady, Wires or pointer from the object, the usual collimation -
“Stment should be applied.  Vide Handbook for D.R.F.
‘“]lee ordinary sights on the bar may be compared with the
a,,re:(’pe by laying on a distant_ object, and should be in
M thyg Ment. ~ As it is possible that individual layers may vary,
) teleg Introducing a personal error between gun sights and
\Eg};tcope, vertical adjustment is given to the foresight to enable
Y

erﬂ and telescope o be adjusted to each other to suit the gun

m&s manufactured, the gun sights and telescope are in adjust-
| tegay, With the foresight screwed down home, and this should be
‘l)e ed ag the normal position of the foresight, correction
1pwrﬁ-lna.de only to suit the individual gun layer should time
Iy 1t of the gun being carefully laid on to a distant target.
[digabf’udl corrgetion has Leen made, and the layer should be
!f“ilin ed, the foresight should preferably be screwed home
g time to make a test. o

N
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i CARE A¥D PKRESERVATION. f |
Whesxat in use, the sight bar A with all its fittings 3tWJ i
should be femoved and placed in a dry store,  Its remo¥? i
be effected by slackening a screw which will be found und® " |
pivot Z, and\disconnecting the leads for the night sights. of
As the efficiency of the sight depends upon the accur® pi
the cam C, dpecial care should be taken that this suff¢ %

damage. Tt 1d_en—mune e polislied, and Sllou_l |
kept free from grit. MM‘
All parts should De kept lightly smeared with anti-eet’ yk

grease when not in use, but~eare~should-be takerthat t.h‘;‘f
\ _ﬂ.t-th&_ﬁ_;wf_ﬂwforesigh%m}'theghss" V- of - the- hind-s18"{
Aear; T rtugged withrgreas s
The lamp holders and lamps must be kept clean and cle;ps
grease, as also the holes into which they fit. . There mY
electric contact between lamp holders and sight bar, and ¥ ;
is dirty the lamps will not burn well. i
- In throwing the latch F into gear, care should be m}(c}llryw
it is opposite the jaws in the bar E, in order to avoid inJ"":
the parts.

v

- IxsTRUCTIONS REGARDING LAYING. ol

. f
An automatic sight is one which, being properly adjustiid‘fu‘t,
connected with the gun (or cradle) and mounting, is deY)vﬂt“"
in such a way on the movement of the gun that by e"'y 5[’.1‘.
and traversing the latter till the sights are aligned on "L‘T:,'ectl
on the sea level, the gun is necessarily so laid that its P¥
should strike that spot. t,«izt“s

"The principle is dependent on the solution of the " pov
formed by the sea level as the base, the height of the g“r:’ ot
sea level as the perpendicular, and the line from sights % .
line of target as the third side.
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| ‘f]: angle of depression of the line of sight varies with (and
\ay ¢ indicates) the range of the target. The angle of
'\erea“t elevation of the gun also varies with the range,
hg, ' the quadrant elevation of the gun varies with the
ley,” O depression of the line of sight, and the amount of
’quelon given to the gun can be made automatically dependent.
It Mmount of depression given to the sights. !
%;OI}OWB that the sight can be used as a range-finder, and
ful ilftl'l combined automatic and tangent sights, may, be
ryt o 1t 18 desired to fire at ships’ tops, &.  The gun must.
Liy,:0d automatically at the water line of the ship.. This.
w.ll“«'tte the range to the ship on the drum of the siglts,.
om- | set them at the proper angle of elevation. The
1¢ gear being then disconnected, the gun can be laid on
\iehp In the ordinary way, the sights retaining the elevation.
Tho 38 been antomatically given to them. . :

I Pattern of automatic sight adopted for the 12-pr. Q.F.
L5 ?u“'e_s a height of not less than 20 feet. With a height
\Rht,:et it is accurate up to 1,200 yards, and with greater
U 10 longer ranges.

kiee Ights, so far as the mechanism is concerned, can be made:

=3
5

‘h() Y accurate, and this accuracy is capable of being tested -
§ the firing, but the results obtainable do not depend only
qnaﬁl‘:cwacy of the sight; they are limited by what can
i o be expected from a layer,
N cg" acy on the part of a layer is of much more imyortance
o 3¢ of an automatic sight than in that of a tangent sight
& f‘nown range. For example, with a 12-pr. QF. gun,
o 25 feet above the sea, an error of one minute in the
{088 o Nt of the automatic sight bar would cause an error of
oy 0\3‘(’11}’ 25 yards at 800 yards, but the effect of the same
WO yarq be 52 yards at 1,200 yards range, and 200 yards at
Cent li)! range, while a corresponding error in the setting of
l ar would be about 20 yards in all three cases. .
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The reason for this is that, in the latter case, the afd
motion of the line of sight is precisely the same as that Wd]
axis of the gun, while in automatic laying any varia’ﬁi"111
angle of depression of the sights (or range finding angle py
tates a grerfter variation (the amount 0? increasz de?’eﬂt 1”11
the range) in the quadrant elevation of the gun, so tha ef‘
in the case of short ranges, or very lofty sites, the asi? osi»!
gun moves through a far greater angle than the line ¢ 1.
. For example, under the conditions above quoted (12-pr- ¥ !
- at a height of 235 feet), it is found that an error of on® DE’;‘
either in the sight or made by the gun layer, at a rang® s

yards, causes an error of 22 minutes in the elevation of

.
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Section I,—Definitions. “_//x’
T e T

PART II.-.COAST DEFENCE.

SECTION IL—DEFINITIONS, N

»
Const Defences.—The means provided to prevent (]ﬂ""’fg;u"
material or occupation of territory by an’enemy’s mat!
fOl'CeS. : ‘k‘ il‘
These means comprise the artillery armament, the wor '
which it is placed, submarine mines, the Brennan toF
obstructions by sea, and electric lights, ¥
The artillery armament is divided into fired wrmane®
armament for general defence, il
Fived Armament.—That which is mounted in fixed po*!

in forts or batteries. - g
The fixed armament is divided into pn'/narg/ armameh
secondary armament, i Ca

. o W
Primary armament includes ILM.T, guns of 9 ill‘f]’?ﬂ, il
upwards, B.L. guns of 6'inches and upwards, and 4°7-11°
G-inch Q.F. guns, pt
bSecondarg/ armament includes guns of lower calibre thf"
above.

. . . 4207
drmament for general defence consists of those guns, hovvli‘;a to
quick-firing guns, and machine guns which are so mounté ot
be capable of being moved ang brought into action in ‘feadll)
positions,  Of this armament such portion as can be :v 200"
moved and carry its supply of ammunition in limbers and

is termed the light armament Jor general defence.

lie
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Section I.——_Deﬁ‘nitiorgs.

"llrbf:ibmarine Mine— A’ charge of explosive moored below the
Wity ¢ of the water, and designed to be fired when in contact
Mi;:r jiig)rozwhed by a hostile vessel. v o
Prgy; defée{ -—An area of water provided or intended to : be
2 ed in war with submarine mines. . e
Yy nan Torpedo,— A metal case containing a charge of expla?
Ye ﬂ(l;"*pﬂble of being moved below the water under control from‘
 Oby ZOI'E, and desigued to fire on striking a hostile vessel. '
hﬂlxe "uction by Sea.—Impediments to navigation, either per-
U, such as breakwaters, or temporary, such. as booms. -
logy Sric Light.—The beam illuminating any portion of tle
ﬁreati ¢d_area, together with the material and appliances for
g it A
j-izctl‘lc lights may be either fized beams or search Uights.
the ¢ ¢d Beams,—Electric lights intended to bear always over
) Me area, - ;
b (flrc’f Lights.—Xlectric lights intended- to be traversed so as
ﬂ legll}latg different avens, . ) ’
teq 1. 11¢ lights may occasionally be adapted for use either as
o B, s or search lights, -
L'lluluicmc Light Area.—The area of land or water effectively -
. anated by an electric light. S o
Ty Or:t Fortress,.—An area of land and sea provided at certain’
E Qur Dt points, or along tactically selected lines, with works

oy e
Mgy,

l

a‘{ﬁ“ﬂe, and with an artillery armament, partly fixed, partly’
e, : .

Oprs. . . . - . -
‘r“rtr:st;'m Commander.—The officer in chief command of a coast!
ec “ . N . . -
'Pg,ln?"’n;*A sub-division of a coast fortress for purposes of
‘ects.‘“tmn and fighting. | } . !
f""n Commander.—The officer in command of a section df a
Ortress, . R :
i de .

¢110wiabove definitions refer to coast defenc
"¢ to the artillery prt of it only. =
&a.d.y) v oo g

e generally, the’'
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Section I.—Definitions, | )

Fire Command.—A sub-division of a fortresy gection
purposes of organisation and ﬁghting, under the comman?
a fire commander, i
* Fire Commander (£1.C.).—The officer entrusted with fre cont
and in command of g five command of a fortress,

s .. : 1
Battery Command,— A sub-division of g fire command %

v

#isting of such a number of 8un groups, together with the ’“,»eﬂ

. o . . i3 . n
finding or position finding tstallations, and all men and 04

neces:ary for fighting then, ag nay be efficiently commande!
one man,

]
Lattery Commander (B.C.)—The officer in command of,y’

batte_ry_cqmmaud, and entrusted with its fire direction
tive discipline, '

Lattery Seb-Commander (B.8.C.).—An officer OCCﬂSi”"ﬂg |
il

appointed to represent the battery” commander at the g’”',

and performing gycl duties as’ the battery commander ¥
depute to hip,,

0 , ot
Gun Group.— A 8roup of adjacent guns of the same B

Placed under the command of an officer or N .C.O.

: il
Gun Group O'mnnmnder (G.G.C.).—An officer or N'C'(t);,ef-' 1
gun group, and responsible under the ba ]

command of
commander for jtg fi g discipline.

Y, . ' u"
| Qua Ca])_tau% (G.C.)—The N.C.0. commanding a single §
complete with itg detachment a;,d stores,

"
. oge . . "f
unge Group,—A group of position finding instrum® o

fl(])gﬁther with their operators, intended to lye supervised Y

" Nange Group Commander (R.G.C).—~The officer or N C
entrusted with the supervisjon of a range group, '

o, . 3 'e(
Ammunition Detail.—T)e officer, N.C.0.’, and men emp lt‘?er}’

in the su ply of aminunition for 5
e¢ommands, ’

) s . din
Aminunition Officer (4.0.)—~The officer or N.C.O. commal’d
a1 ammunition detail, L

battery command or b#

)
.

)

’
4

y
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o nwt“‘(ll Unit. — A specific delail of personnel with the material
Used Ly it in action, definitely organized for fighting.

“"'“'l g“}l group, irrespective of the number of guns, is the
).t tactical unit.

Dﬁm:l’“lmg l)(}[!lél.—T]l.iS term referring to any unit, means the

I el belonging to it. :

) "ing Parade~The place appointed for the assembly of

) a“ta!lﬂ of a battery commander’s command. .

'nterrnmng Tuble.—A printed form, A.F.A. 2008, on which to
i, Particulars of manning details, _'

Mogs, Area.~—The extent of water, or land and water, covered

, 'pul_"e]y by the fire of any specified unis.
brg et ~The object at which a gun or guns are aimed or

. b?*‘)l' Intended to e aimed or to Le fived. .
by, Loteeient.—The distance from the centre of a group to the
‘gruul) Mding or position finding instrument working for that

Yy "°4p Difference.~The difference measured in yards between
Yuy 3¢ to a target at any given moment from the centre of
[., Q’)m&lOllp, and that from the range instrument.

»‘)c("“bi and Post—The building, cell, or position selected to Le
Dy ed 1_))' the comnm_lulclr of any unit during action. :
"']%lp "Cs3ion Range Finding Station (D.ILF. Station).—A place
i':ti«n:lted and prepared for working a D.R.F. instrument in
&y . .
;d“f,.i;f Oontrol.—Tl.ne general conduct of any system of arti llery
] © by the officer in superior command, both previous to
P '“"mg action.

o trection.—The conduct during action of the artillery
“'y th “"CC_Ol‘dance with the orders given previously or at the time

S8 officey holding fire ¢ontrol,
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¥ 8 B

Pt B

. :SE(TIION ;I.—C‘QNDITIONS AFFECTIN.(} ATTACK
T " AND DEFENCE. . S

¢ The functions of coast defences in war are mainly. dvl’“"d;l:r
on the naval strength in relation to jts adversaries of the P
.to-which they belong. Since the maintenance of sea supred e
has been authoritatively adopted in our case as the bais © e
:system -of- Imperial defence against attack from the Se"’,#’
;’?_]1‘ cumstances atlt_ending the use of coast defences in the rfl:‘f
limpire are peculiar to it, a : i i
,-t,h<]>3 standpoi[l)lt of other n;ti:)lgs.m“mt be judged entirelY
ut as command of the sea, to be effecti stablishedy v
Afirst be fought for by our Nay ’ excegftifnl‘:lellg;g:lgfmzlm ¢ e:;‘{
of clearly acknowledged inferiority by sea, there will Pr"w'f;"
be times at, and just previous to the commel’lcement of hostil lﬂi”
.when the command will be « doubtful,” that is neither id® w"
acknowledge inferiority, but neither will be in a pOﬂiti(-]ll r
:,_“,as.sured’” command.. It may even happen that in paftwl:il,"
-regions or for short times onr fleet will be locally or tel“l’uruet"'
.o a state of inferiority, And after engagements have, b 1
fought there may still occur_ periods when neither side ¥ ¢
/in a position to assert a decided superiority, Ultimatel) jhe
side or the other will establish command, and it i3 ¢ thifs

-assumption that our Navy wil] be a effec’ i
that the whole scale andy organisastti([;?nn»Bfegﬁgg}:zag; defencg"“t
based. In order that command may be “assured,” tho 'y
holding it must be able to keep the “enemy’s fleet shub l{ ip
blockade in his own ports, and this will be the aim of 0UF 'ex
It is impossible, however, to prevent with certainty M2 .do
peditions or single vessels, especially torpedo boats or torl

\
B
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oat, : .
l"&stroyers, from occasionally breaking through the blockade.
Ay ;r coast defences are designed to meet all the above con-
to M “cwsz and it is neceswary to bear them in mind in order
nul-teppl‘ecmte the equipment, organisation, and training best
to make coast defence effective.
; v
j 2 Supskcrion L .
"l"»nLe dttack.—The attacks which coast defences may be called
to resist are divisible into the following four classes :—
() Deliberate attack.
.) Bombardment.
%) Forcing a passage.

Raid. :

"'I'J'Z;) Deliberate attack is such attack as has for its ultimate
gy the reduction of the fortress. In the great majority of
bpe the object could only be gained by the action of military
tuvers landed outside the sphere of the coast defences and
\'ith ed by a fleet. If land attack is undertaken in conjunction ,
i'limih‘}aval attack, the rangs of attack from the enemy’s base is
% Imlszhed by difficulties of transport and sup{)ly. As assured
M o4 and of the sea is a necessity for the naval attack, whether
tyy Cert with land attack or apart from it, such an operation
oy mnot be undertaken until some considerable time after the
ahil;t.ehcement of hostilities. Taking into account all the dis-
lﬁg, 'S under which ships labour when engaged with . fortifica-
‘{li,,()r’"lt Is evident that unless the latter are very weak and
I, Sised, a strong fleet heavily armed, and perhaps includ-
by l‘;’E‘selsl_specia]ly constructed for bombardment, is a necessity
Yry ,b?sﬂil.llant. The tactics employed by the attackers would
h“der ty include some of the offensive neasures referred to
1’( he remaining headings.

ity t O{Hbﬂrd'ment may be either persistent, that is carried on

<= e dntention of pernisting in 1t till the desired effect is
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“obtained, ‘ov desultory, that is, wndertaken i the hope of do
iu a short time some damage to the port or shipping gual
Ly the fiefences, or producing moral effect whicl, ma; caus’
convenience or injury to the defenders, Persistent homb
ntent, where defences are moderately wel] placed and equifP%;{
would entail a strong force and a large expenditure of amn" I
tion, and require considerable time, It could thercfore 9"-1'."3
occur under the conditions that admit of, and with the ob*
that call for deliberate attack, of which it misht form a I'art',:" ‘
Desultory  bombardment by single ships, or very o
squadrons, is Perhaps just Possible I any state of sea PO
but the advantages to be gained, unless defences are “'p
ule['hc_-leut, appear so doubtful that its use i3 improbable. ‘{il
I:i:;zt“’ely few rounds are carried by ships for, their hed'
o BN i
(¢) Forcing » Dassage.  That is an attémpt to run past withy
range of defended I’Oie;lts with a view to Ori)el‘atimllslin iu e";{ \
waters not commandeqd by coast defences, ' This is possid il
any state of sea power, except where the defenders hold 25"
command, but where open’ water3 do not exist inside the defell're‘[ {
cou d only be attempted under the same conditions as are req"™ of ;
for deliberate attack, Interior waters of any extent &
very infrequent occurrence in the Britisl Empire, aM
. Where the attack is made (if vessels of any size are t0 {’]ﬂ"’
and unless the channel is exceptionally easy) it will be by * fi,
1)<J?§1bly' immediately after 5 night reconnaissance by small ¢ ) 1
,Wl“‘f'h: if the passage is mined or obstructed may be sent 1 of
clear it, This latter operation wip partake of the charact® nd
raid. The ships will ‘steam Dast at their highest speed; v

A ¢
mdeav?m- to avoid all contljet with the defences, pro’ B
only using their guns, if at all, to pour in ag rapid a fire "’sunﬂ."
sible in the lope of causing losses to personnel which
impede the service of the shore guns, : jeeds
(d.) Raid, that is q sudden attempt to penetrate the defen’”
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f .

Ml}: View to the destruction of shipping in the barbour or
To, nstruction, docks, coal, or stores.

litg*do boats, and torpedo boat destroyers, are the most
U, © Craft for such an undertaking. They are very speedy,
"‘e, 1! therefore reach their objective in a very short time
;f"lc Yaving the base, and wmore easily elude detection and
ey, oth on the voyage and after reaching their destination.
iy o0l of their light draught they are not confined to the

1 > . .
?‘l |,,ry chanuels on approaching a port, and their small size
e ¢ Treeboard further aid them in eluding observation, and

Mg oM a difficult target, The damage they arve capable of
\\ € 13 out of all proportion to the inconvenience which the
y v oven several of them might occasion, and on this acconnt
’thic]il hot be deterred Dy difficulties of navigation. Night,
iy, - veather, or both, otfer the best facilitits for the attack,
i Whicl every endeavour will be made to escape detection,
%(:k“e and dash are the essence of such an attack. Feint
‘ﬁ“:"? Will perhaps be made with a view to wearing out the
Umﬁf of the defence. ) The str_en_gth of the attacking ﬂotllla
[ Suiy, x‘“bly vary according to the importance of the object to
‘:h’i“l;d; In some cases it may be expected to reach three
My OF eighteen boats. 1t is improbable that any definite
My [liorn will be adopted in attack when once the boats come
e ' »

Ctiy
o

N . B

™ Ouly can this form of attack be adopted in any state of
| Powe : o 1 - ,
the » > but as it requires little or no preparation on the part
bh., - sailant, it is to be expected at ports within range of the
il S bases not later than immediatel y after the outbreak of
\-ncl,dles', and perhaps even before they have formally com-
oy s ’rompt action of this kind offers the best chance of
e oo ce the defender iv less likely to have completed all

b C“,“Dgements for resisting attack, such as the placing of
“"‘}lel{ms’ which cannot be finally effected in time of peace.
3 o

o hoat depﬁts haye heen established on foreign goasts
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within striking distance of several of our liome ports-
nearer a port to the enemy’s bases, the more liable it is 1
form of attack. But no ports however distant are safe tol,-
for if out of range of sea-going boats, they are still liab
attack by smaller types carried by battleships and cruise™
It is possible that Raid might take the form of landing sdu'
parties with a view to destruction on shore, but if this 1 (#
outside the range of the sea defences, it must be met by b‘".
military precautions usual on land, while if landing take® Pal'"‘
inside this area, opposition to it would assume precisely th tl"”
formi as that to torpedo boat attack. There is no probability
large vea}sels will ever be used for purposes of raid wher
defence is not utterly disorganised, with these exception® : g
. (i.) Where the attacker has reason to believe that the ob’
is obstructed to such an extent that the boats will have pllf:f
difficulties in effecting an entrance, it is posssible that up“l
favourable circumstances an old or specially constructed
of larger size may be sent in witl them for the P“rpoeﬂ
making a breach in the obstructions, .

“(ii.) The use of gunboats as a convoy to raiding torped? !
at night is comtemplated abroad. The gunboats would e 0!
remain outside the lighted area and probably direct theit ” i
the projectors of the lights in the hope of disabling t,heﬂ"r !
drawiog the fire of the guns intended to act against the
boats. ° 4t

i _In the event of countermining or the clearance of Obf‘”“?a)
being attempted with a view to an attack of the nature ¢ ‘nl
(¢), such qp?ratioxls would be very similar in character flo,ld b
Countermining attack would take place by night, and W"lw b
made by fast launches carrying charges ofc exploSive “"‘
dropped at intervals along the channel it is desired to cle“{c‘m:
afterwards fired simultaneously from each launch by e]ec“)i“g
Other methods of rendering mines inactive, such as “cr' e
or “sweeping ” are too slow to be adopted under fire.

o
t4

Ny
or.
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0 Sussection 11.—The Defence. N

Qfefn!:he means of defence comprised under the term “coast
hy ‘€87 as defined in Section L, the artillery armament and
§ Trks in which it is placed alone are under artillery control.
h‘n‘ e ‘other means, submarine mines, Brennan torpedo,
y ;a‘“?llt obstructions, and electric light, are controlled by the
7y, fhgineers, temporary obstructions by the Royal Navy.
tica[gum Sforming -the artillery armament are divisible for
bt - Purposes into three classes, each having a more or fess dis-
¥pplication, and method of fire control and direction, viz. :—
(“-) Direct fire guns, o
+ (b.) High-angle tire guus.
(u) SI“’-) Quick-firing guns, ~ .
ve,) The direct fire guns of the heavier natures are intended

le, A .
'ly Ounter ships armoured or unarmoured, anchored or under . -
]

‘Ctiat all raunges within their effective area The con-
hii R of their mountings and sights, and their systems of
‘uchg and laying do not Lowever enable them to fire with
he?e effect at very quick targets, or by night. Their use is
Ore practically confined to action against vessels larger
iyt OTPedo boat destroyers, except that where narrow channels
bl * #d & sufticient number of quick-firing guns is not avail-
h"t’f& Proportion of them may be furnished with special case
:’i,‘lse against torpedo hoats and torpedo boat destroyers.
Lfenc Ighter natures belonging to the armament for general
¢ :’_x Including mackine guns on parapet or field carriages,
istalleﬂy applicable to the defence of land fronts. or the
"ilia:.ce of attempts at landing, but might also be used as
by iy, to the primary armament, :
Ak Igh-angle fire guns ure intended for preventing, by deck
hey? Pombardment from ranges at which the ships’side armour
‘igond the penetration of the direct fire guns. They arve
| "ed to deal with vessels at anchor, or moving slowly.
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A
____/K;
(¢.) The heavier quick-firing guns are chietly intended f;

attack of the unarmoured or lightly armoured parts 0
Wuick-tiring guns of the lighter natures are provided prllr
for dealing with very quick unarmoured targets, such as tf”,
boats and destroyers, or- countermining craft, but the'ediu’;
against the unarmonred parts of ships at short or 1“,‘6]11"
ranges is likely to prove very effective. A proportion of ’,"‘1 t
gUNS on - cone mountings is sometimes mounted ~wit J
lighter Q.F, guns for use under the same conditions. 7 o°
The works, in whicl, the artillery armament s i'l‘we’ﬂ'm""
designed to give cover for the guns, their detachments, -?”'4’5"‘"
tion wupply,” range finding emplacements, communicatio™ N
and sometimes accommodation for troops. w’i, |
Submarine mines are intended to deny certain water3 i |
enemy’s ships, or to cloge channels against thenr. Those i‘d
service are of two descriptious, viz, * Electro.Contact e
“Electro Observation,” The former ‘may be so arranged jpe!
when struck by a ship they give a signal on ghore, and C": ot
be fired electrically by an operator, or they may be ﬂl‘ranf.;a‘")
fire automatically when struck. The latter are-fired electa,w "‘ |
by an observer on shore, who is provided with a me E‘fo
determining when a vessel is within effective distance © pl"
them. The charges which submarine mines contain varyy ' ¢
does the depth at which they are moored below the wl”*f
Submariue mines are of little uge against torpedo boat¥ "yl
to the depths at which the

Section IL.—Conditions aﬂecting Attack and De‘fence‘.h -

are generally moored, an peal Ii)l'
spaces between them, which are large compared to the ' pe

such small craft, The Navy use ©hoat mines” to alvc d?
Personal protection against torpedo boats; these llowe) sl
ot enter into the general scheme of Coast defences at ,},0 o 13

ion of a similar mine for {he above pu'l T""}
the Royal Engineers has been under consideratloﬂ',esrfh
contain comparatively siall charges, are moored at (r ! whicl
surface, f:u'rly close together, and connected by cables, ¥ i
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&, .
.\l stl‘etched_ by a boat trying to i through, fire the mines

T,::‘ligally.

\.\nnbllir'enmcn torpedo is intended for the defence of narrow
’hea‘ds- Very few installations exist, and these are not likely
Dby 'lu_l to at present.

Mg " Uctions by sea are chiefly applicable 1o torpedo boat
l‘{t » but breakwaters are of course etficient against the largest
by, ‘i B<}Oms are generally composed of steel hawsers or of
nnel,:)“twn of baulks and ]m'wsers stretched across narvow
@tim’ they are ;:ecured on cither shore to apchorages, and
's, S receive intermediate support from piles or moored
h"")llnthey are useless against ships, and have often been
h, o ed by even torpedo boats. Unless defended by gun
& ,a‘t:“‘ can demolish them at their leisure.

the "¢ liglits are provided to illuminate channels with a view
' i etection and destruction of raiding craft, anl to light
L ,de fields and their approaches, so as to admit of attempts
’ ©r the mines inactive being prevented by gun fire.

&

SvusecrioN [IL—Suwmmary.

1

h

] . . . .

);e(ﬁ?uel'ill considerations which have been put forward in
lon are combined and summarised in the attached table.
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7
Lo . . 18
Natur: > § Class of Vessé:
of Attack, | Probable Object, | State of Sea Power, likely to be used: |
: T ‘ - qasst
() Reduction of the | Assured command [ Al existing .c}“’
Deliber to fortress with a necessary to the Perhaps specmly ‘
Attack, view to invasion. | attacker, structed vessels:
- , o]
(b) ’Desr.rucnon, or to | Barely possible in Battleships, ¢ i
Rombard- Produce  moral | - any state, and gunboats. I
ment. | effect, . - . J |
L@ :To operate in lnofPOBHib]e’)lanyurule Any vessels, vt P
Forcing a lf terior waters, © except when de-| - bably fast ones- - . 3
Passage, . fender holds us- o
| - . sured command, ad A
() | Dumage - to  ship-| Probable in any | Torpedo boats "".gy"'j
Kaid. ! Ping, docks, and | state, Particularly | pedo boat des pﬁ"}orr

stores, when doubtful, erhaps accomby
gy a I!c)zrtzel‘ vest o

i . P breaking throt
, : . . | .structions. - -
| ;f"

r8°
*Means of Defence " placed i8 ¥
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Means of Defence
applicable,

Genéral Remarks

All guns which can
bear (mines, Bren-
nan torpedo, and
obstructions).

...| High-angle fire guns,

heavy direct fire

guns.

. ])ire(-l:.ﬁre and Q.F.

guns (mines, Bren-

nan torpedn, and
obstructionR),
Quick-firing  guns,

machine guns, and
heavy guns firing
special cane (ob-
structions nnd per-
hups boat mlneb).

Includes persistent bombardment,
“Means of Defence" reférs to
naval attack only.

Purely naval attack \inlikely
except against very inefficient
defences. B .

If in conjunction with land attack
oh]ect.lva must be fairly close to
enemy’s base,

Cannot. occur at beginning of :
hostilities,

Refers to  desultory bombardment
only. -

An unlikely form of atmd\ by
our adversaries, :

Applicable to very fe“ of our oo.n»t
defences, 3

Applicable to all defended ports in
proportion to their importance and
nearness to enemy's bases.

May occur before, almost certain
immediately after, declaration of
war, where convenient bases exist.

' m
t “"der urtillery wntrol
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Section III.—Organisation for Defence.

SECTION ITI.— ‘ORGANISATION FOR DEFENCE

The complete scheme of defence for a coast fortress is prep
in peace time under the direction of the (.0.C. the D‘str'lj
acting in coacert with (he Naval authorities, The dett
scheme for the artillery defence is a mater for the per™
Sapervision and arrangement of the C.R.A,, subject ¥ i
G.0.Cs approval.  For thig Purpose he must be acquaintet ¢
those intentions and provisions of the general scheme
h:we'a bearing on the artillery defence, it

With regard to the Intentions of the general scheme, '
most important in the fipgt place to realise the strategict” 5
tactical conditions whicl, are peculiar to the fortyess in que? [)
and which affect the brobabilities of attack and the Btrenl"
and nature of it, and consequently determive the dispos"tions )
defel]ce which are likely t5 be most snitable, ¢

With regard to the provisions of the general schem® go
positions and uses of obstructions, electric li?rhts mine field o
If already settled, must be known to the CR.A; but it is Pl
Letter for the sake of mutua] support that such measures Eh?e"‘
be arranged concurrently with tle artillery detajls by agrem
between the officers responsible for them subject to the sah® |
of the (1.0.(, o et

Such extracts from the schieme of artillery defence a8 ntiU“
particular oflicers—F.(\s, B.Cs, &e.—together with inform¥ 4o
as to the extent ang manner in which they are requir® Jert
co-operate with the mieasures of defence not under ar fled.
control, will be embodied in tle form of handy manuals ¢ led"
“Fighting Books,” and distributed to the officers conceri,,
They will be strictly confidential, be numbered and regi®
giver 1nto the personal charge of the officers, and returnéd
them onieaving the command, ’ erd

fI‘hg intention of this Secgiou_ i3 to lay down SUC!E gfir:'re"
principles for artillery Organikation, fire control, and fire
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m
?L 1 may gerve as a guide for the preparation locally during
“’"ﬂtf ltne of n de_ta}led m:'heme for the artillery defence of a
Which rtress, Tt is impossible to lay down hard and fast rules
U Will include and ‘be applicablé to all cases. The spirit of
MS Wstructions must however. be followed unless very good
'8 exist locally to the con trary.

Y
! 5UBSECT[ON L—"The chuin of Command and delimitation
k of units. .
,"lll‘; Ielr}' fortress will Dbe under the command of a Fortress
y, der, and divided into Sections, each under a Section
d th"mder, who will be responsible generally for Lis Section
h.ﬁ ® defence. A .section will include the portion of the
la;l:("l allotted for its defence, and the Fire Commands within
ity e‘““ Its boundaries must be so traced as to include entire
‘in Olimands, The Fortress Commander and Section Com-
E."Qeﬁ' May e officers of any arm of the service.
‘)'11 Section will, for artillery purposes, be divided into Five
't l:“lds, of which the size will be governed by the character
'fo and and water arcas to be defended, and by the number
e o and batteries which it may be possible for one officer to
Ty, W action, . '
i guns of a fire command must never ‘be partly in one
llg 1 and partly in another,  All personnel and matériel will
m"‘te\l e guny H 0., ?‘Vllcl'e oﬂjcers, men, or instrume_nts are
wy U action in a different Fire Command from thejr guus,
T-lxl‘lllldsetill belong to the Fire Command in which their gungy

d,
‘til};s‘l"il‘e Command w'ill be the highest _uuit Of_execul,ive
:‘ire g command, and w1!l le lmdc.r an Artlllgry Olll_cer styled
iy i‘)mmander,. who will be sublect o the immediate orders
he (v L COmmunication with, the Section Commander.

flo

the -O.C., R.A., orofficer commanding R.A., will be employed
1« staff of the Fortress Commander. In some few cases the
1 Sa.d.r) M
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paucity of officers may render it necessary for the ().C-B‘A
act as a Section or Fire Commander, but such cases mus
exceptional and exceptionally treated. .
The general chain of command and the communication !
. run from the Fortress Commander through Section Comma!’
to Fire Commanders, with which latter officers the chalcmn
artillery command will commence, The chain of artillery e
mand will run from the Fire Commander through the B3
Commanders {0 the Gun Group Commanders, ,houk
The following are exceptional cases of command, and #
be dealt with as directed below ;e . a,.g‘
Iligh-angle batteries.— The Wwater covered by a lllgh;v],iﬁh
battery or batteries will be divided into areas, each of i
will have a position-finding cell, and instrumnent under “rnﬁl
commander. The senior officer i1, a Dattery will be t¢7}
Battery Commander. il
The cell (or cells, if there is more than one water area) wuu\’“
connected by teleplione with the Fortress Commander (or i} g
Commander, as may he, necessary), and also with the h{f—f}"
battery or batteries firing over the water aren in, quesljwll'o ”tr"f
The Fortress Commander (or Section Commander) Wl”.iell v
the fire of the high-angle battery, or batteries, to the st
deciding on the water area over which fire is to e directe .”',dt‘r'
actual target will invariably be selectedby the Fire Comp
When high-augle Latteries are employed for firing over %oy
area, the fire will be conducted as laid” down in siege ab pe
drill. : . ot O
Quick-firing guns.—1In action 12-prs. and under Wlu,—'u::] tht
included in any chain of command, but will open ﬁl:;"rﬁ‘ 'l
sole initiative of the Gun Group Commander. FERNE L
~ For purposes of intelligence, groups of quick-firing m’"and“

. . ‘ et .
be connected by teleplione with the post of the Fire f“ﬁ'.f'n,nt‘,“
in whose command they may be situated, unlesimadr™ i

3
‘ na "
can be more readily given from some other post, such &
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ing ,Station, Fortress Commander’s post, or Section Com-
te, TS post. It is to De distinctly understood that no
y 18 t0 be made to use this line of communication for the
iy, ¢ of controlling the fire in action. The fire contiol of
‘fzhe‘ 'lug guns is never, in action, to be taken out of the hands -
o, EXecutive officer on the spot, who alone is responsible
Ele:t“}ng fire and selecting targets. .
j derlc lights.—Artillery fire at night will be assisted by
‘theeams only. Search lights may sometimes be employed
by, Purpose of discovering the movements of an enemy’s
oy Put only under very exceptional circumstances for
Thelng and fighting them by artillery fire. .
3 Oﬁielt‘c_tric lights are under the Section Commander, through
%r in charge of submarine mining defences, :

=
=]

‘Lrléﬁegbove instructions as to the general chain of command in

{ % and its connection with the artillery chain of com-

Genl, No.'5
342

'8re from a circular of the Adjutant General
Pember, 1898,] '

h

Lull':' “Xtent of a battery command will Le decided Ly loeal
iy PS In each particular case, and should not exceed that
oy cf’“l be efliciently comimanded by one officer. It will be
ltep, ¥ tO consider the Poxitious of the groups forming the
a» Hcmnma,nd, and of the meaus of range finding provided ;
Njgn,.cM Of ammunition supply, facilities for internal com.
liy ‘:n, and the area over which the guns bear.‘. The groups
S attery command must, as far as possible, bear over
ey (v 18R, 80 a8 t0” admit of efficient fire direction by the

¥ Commander. o C : '

T
Ser the Battery Communder will e the Gun Group Com-
u-a.d,x) - ) M2

t
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manders, the Range Group Commander (if the appointmel

!
one is considered necessary locally), and Ammunition Ogﬂ

These may be officers or selected N.C.0s, as available ]f'ﬂ
Where D.R.F. is used the D.R.F. operators are also di" ‘
under the B.C, ¢
In the case of Q.F. guns, 12-pr. and under, each G.G-C'ho
- b2 immediately responsible to the Fire Commander in ‘:ife
command his guns are situated, but in action will have en
independent command as stated above, }
The division of guns into groups will be governed l()if 1
following principles : —The group of whatever size shoql ; J
complete unit, composed of guns of the same nature, ﬂ"“l b
mounted, at the same height above sea level, and commnls
the same water. The distance of the several guns frogsi
range finding instruments should differ as little as %% h,
Thelr position should admit of salvo fire at all trainings. ¢
froutage should be limited to the extent which allo%
thorough command by the G.G.C, and the possibility ‘L ]
accurate ranging of salvoes. The source of ammunition & ol
should not be common with that of any other group. V0!
should never consist of one gun wlen it is possible 10 )
such an arrangement, . 110“""‘
Inmany works great difficulty will be experienced in fo o 17
the above principles, and it will bhe necessary to make ?
arrangement that circumstances permit. Je
Each gun group will be distinguished by a letter, 87 {f"'l
gun by its number in the roup. Groups will be letterctleﬁ‘
right to left of a work, ang guns numbered from right 0 |
a group. . oll.Pj
The following letters only will be used in lettering o™
and will be assigned to groups from right to left in the foli
sequence :—A. B. F. IL'I. L. M. 0, Q. R. §. W. X. Z. ot
In the event of the existence in one work Of_mor]ct“'
fourtcen groups, the first and eighth, second and mnﬂ‘

n“
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il :

,uss”“ml, Wwill be respectively combined as a group designation,
X O group,” “B Q group,” &e.

g lettqr and gun number will be painted on the breech of

, lg“n In white on a black ground, or black in a white

f, 5 and also upon the expense stores, &c., which supply

1\', 8roup, thug 11&——, —]%Q'
R .
!Ql?ls: appointment of Range Ciroup Commanders will only be

o 1h, 9Ty where there are a large number of P.F. instruments,

1] &(lm"}’lll then be.divul'ed. into range groups in such a way as

Moy, 1 of their being efficiently supervised Dy the Range Group

oyp, “der, who may have to be mounted if instruments in a

gy e widely separated, If possible all the instruments in a

sty 8roup should serve only one battery command, and all the
Ume i

’.ar,ge nts of a battery command shoald belong to the same

\ ‘Ity fogl‘ollp. This, where it can be done, will obviate the neces-

j ap & R.G.C. being responsible to more than one B.C, or
T, -C. having to commuaicate with more than one R.G.C..

J fmll)leammunition details ghould, if possible, be distinet and -

l b}nl“ e for the service of cach battery command, so that each

th mfl’)n officer should De responsible to only one B.C,, and

1 Vo lave to communicate with only one A.O.

1 Un‘lel‘ the G.G C.’s are the Gun Captains, -

W, °F the R.G..C. are the P.F. operators, .

u,l.st:“ a Battery Commander’s unit is, owing to special cir-

s (;'Jces, of such a character that it cannot be allotted to any

{lqch‘ l{Hm:mder, the Battery Commander must be prepared to

i ige the 'dutle.zs of Fire Commander in addition to his own,

{inge, Le in direct communication with the Section Com-

Ty
Fgatzg’}lc casemated works it may be necessary to appoint
:-‘tlly Ty Sub-Commaudor, whose duties will be determined

i"h
“ 0 gun groups are s far detached that they cannot be
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conveniently included in any Battery Commander’s U]]ltv'e
Group Commanders must be prepared to execute the dut!
Battery Commander, and will be in direct communication
the Fire Commander. C
There is however an intermediate case when it might belpd
venient for a B.C. to depute the fighting of a certain gro‘l,e

his command to the G.G.C., keeping at the same time a £°
f

\
I
supervision. In this case, if the command is being fough*
D.R.F. a second instrument would be required. 2 he
.. Similarly, the Gun Captain must be prepared to perfor *
duties of Gun Group Commander. lﬂttJ¢

The guns forming the fixed armamant should be so mo! ”ﬂ‘ |
a8 to admit of concentration of firs upon the most imp?
portions of the areas which they are intended to defen® {
also, if possible, to afford mutual protection. 4

High angle fire guns are mounted in batteries some’, s
containing several groups. They are best placed in ad‘ﬂ"":1 #
the localities they are intended to defend from bombardm¢ gep
that hostile ships will not be able to attack these &b the’
extreme ranges without coming well within the fire area © o)
guns. They should command anchorages and roadstead? (,uld
which bombardment can be most easily carried out, and #
be concealed as far as possible from view from the sea. cnvi?f,

It will be of advautage if quick-firing guns of the hw dli
natures (6-inch and 4'7-inch), in addition to conforming pe «
general rules of siting for the fixed armament, can W 'fl‘
placed as to command at least a part of the more narrow *gilh
where illuminated, with a view to their aid in dealing v
raiding attacks by night should ‘a larger vessel than to
boats or destroyers be employed by the enemy. L dcnli”‘

The main duty of the lighter quick-firing guns, viz. whi“‘
with raiding attacks by night, demands for them a site ghot
will compel the attacking boats to come under their fire a‘nn U
" ranges, and through water which can be thoroughly illum*
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o
1 ;‘(};‘{PC of fire and the view from them should be as extensive
Wlll{ Slb!e, and for this reason casemates are unsuitable to them.
the, | * View to the protection of temporary obstructions, some of -
et &b least should be so placed as to be able to fire on any
the attempting to destroy these. Such a position also affords
trt the opportunity of attacking with great etlect boats tempo-
They delayed or disabled by encountering the obstructions.
gi’e:hould be grouped in numbers not too great to allow of
‘.%“W‘t command by the G.G.C., and groups should be far
o, 2Part to prevent confusion of orders in action. * As it is
log; Utely necessary to be able to man these guns at very short
% accommodation for the manning details should be
lded in close proximity to them. v
g, he case of all the guns of the fixed armament, high sites
'""a’lltice very greatly to accuracy, _aud as they permit automatic
witltf;g at long ranges, they also increase the rate of fire. But
Ky ‘e lighter quick-firing guns other considerations intervene,
le;‘»‘i‘ t!1‘e necessity for short ranges and the absence of dead
Porp s Their height, however, should be sufficiently great
Wit the use of automatic sights at decisive ranges. ,
Moy le positions which can be occupied most advantageously,
Yo a tactical point of view, by the guns of the armament for
lli,,)r“.l_tlefence should be carefully studied, and the proposed
W Sition of them and their organisation for fighting should be
ﬂ'”“ll: out and recorded. They should be assigned to fire
‘!Qctﬂnds and stored wo as to be readily removable to the
1:; iy etd Dositions. Th.e weight behind the teams in the case of
g | old off to the light armament for general defence should
Exeeed 50 cwt.

Y

T Sunsecrion I1.—Fire Control and Fire Direction.
""hil% sole test of a perfect artillery organisation is the power
on ited by the defenders of any unit, whether section, battery

onyy
I, R . A
| land, or group, to direct upoun an indicated target as the

\
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~shortest possible notice a rapid, accurate, and effective fir®s §
to maintain that fire until its object is secured. ot
Thearrangements for and procedure in carrying out fire coe:‘
and fire direction, on the adequacy of which this powergrf th
depends, vary to some extent according to the tactical use ?
guns to which they refer. They may therefore be conved! oo
treated under the tactical headings by which the guns have”
“classed in Section IT, :

. (@) Divect Fire Guns. ol
In the case of the direct fire guns of the primary arnlﬂ‘ﬂi,/
(except those provided with special case shot for defence aTx it
raid, when so used), the Fire Commander is charged wit
control ; this includes ;— Jréf
On assuming command.—(1) The settlement, if not “:ﬂ,‘%ﬁ
settled, of the general lines on which action is to be taken
.the different conditions of attack, and as far as possible Or)'i“
details, such ag Projectiles to be used, and ensuring the ente
Fort Record Books of all permanent orders relating to the ?0 o
Before, and during action.—(2) If possible, identiﬁcaftl'nf"r
the class of vessels attacking, and communication of this ™" ~
“mation to B.C.'s, el
(3) Selection of the target or targets to be engaged by ¢ the
‘Battery Command, and indication of these to B.Cs both ¥
‘commencenient of, and during action.
(4) Ordering the commencement, or cessation of fire.
The Pattery Commander is charged with fire direction,
includes :— B (N
(1) Acting on and transmitting to his groups and ool
observers the orders of the I.C. as to the target to be .9"5‘311";
and the commencement and cessation of fire, and seeit§ =
they are carried out, s O
(2) Ensuring that projectiles are used suitable to the ¢ |
vessels engaged, : : ‘

b

wht
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(fl)irM@iutaiuiug an cflective fire for as long as the F.C.
{n tles 1t to be kept up.
ity € Case of the direct fire guns belonging to the armament
’Mxneml defence, and of those heavy guns provided with special
] Wi Which are intended to aid in resisting raid, the numbers
‘kq lich they exist, and the conditions under which they are
8Ly Y0 be used vary so considerably as to make it inexpedient
thot: “OWh even general principles for their fire control and fire
O, inci s . mi 11
[(,rm 'Such principles must however be_detel mined locally
hogy 3ting schemes of defence, and details elaborated as far
g, le with due regard to the tactical requirenments of each

1, ) High Angle Fire Guns.
tﬁ System of fire control and fire direction are the same as

*ht,‘? fdi}‘eCt fire guns of the primary armament, except that

ol Oc_'ltlon of ships becomes of less value, and the necessity

Ggs'e of projectile and indication of target by B.CJs to
*8 does not occur.

el (¢) Quirk-Firing Guns.
3 . . .

v O 4T -incl Guns when not wsed for defence against raid, .
e .o .

vy CONtrol and fire direction of these guns will, under the

=

by 1“‘1‘0umstmlces, be conducted on the same lines as laid

;lt’ “‘r‘}der (@) for the direct fire guns of the primary arma-
i

|

th the exception that when they are used with automatic
iy o G-G.C. will become responsible to the B.C. for that
i

o 2L the fire direction (3) which refers to the maintenance
tetive fire,

K. . .

' t;”"d 47-inch Quns when used for defence against raid (as
I@Ntre cass of a larger vessel accompanying torpedo boats and
2 0Yers), and other Q.1 guns at all times,

Uy o . s
8 case fire control includes only general dispositions
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previous to action; fire direction includes all those f“"c i
which are necessary for absolutely independent eX®
command during action,’ af
Fire control will be exercisad by the F.C., who, on a8
command, will settle (if this is not already done) the la
lines on which action is to be taken, and as far as possi®
details, and ‘ensure the entry in Fort Record books, or el
if more convenient, of all permanent orders relating
above. a1 e
. Fire direction will be vested in the G.G.C., and will ° l
n— o ot
(@) Carrying out the general iostructions given prevl,z ¢
action by the F.C. or permanently settled by the sch W
defence. : C
(b) Selecting targets and indicating them to his .GV
“rapid fire” is used). :
(¢) Determining the class of projectile to be employ ed-
d) Ordering the commencement and cessation of fire: i
Ee) Maintaining an effective tire from the earliest P |
moment, and for as long as possible. . T 1,‘
Where machine guns are mounted with the lighter Q-
- for defence against Raid, their fire control and fire direct™. !
conform in all respects to that of the guns. C

Susskcrion I1L.—T"e System of Communication®
These Leing governed by the chain of command, Will' .
follows :— ; L0
(2) From the Fortress Commander to the Sectio®
manders. . - der®
(0) From the Section Commander to the Fire C‘)mmmlud"fs
(¢) From the Fire Commander to the Batterx Com"’“roup""
(@) From the Battery Commander to the Range G‘ ‘
“the Gun Groups, and to the Ammunition Officer. /.
" (¢) From the Range Groups to the Gun Groups,
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) :

(,{) From the 1.0s post, look-out station, or other convenient

i':t 0 each group of ().F. guns, 12-pr. and under, for purposes
tligence only.

“ SunsecTioN IV.—Comimand Posts.
\
|

ip:ﬂ‘?ﬂlls must be selected locally for commaud posts for the
“mmander and Battery Commander. Such accommoda-
Mo 0 if necessary protection, should be provided at the
d positions as would tend to facilitate the carrying out of
[l fl(l, 1¢8 required of these officers and their staffs in action.
! kot Owing general principles should be observed in the
(I ‘1705" positions for command posts :— . .
@L‘Pe ; Lo Command I'vst must be at some point from which
ng“: a clear view of the whole of the water area over which
¥ig Sbear. There should be combined with this as extensive
Ui,, 38 possible of water over which vessels of any type may
\o 2eh the defences. Tt is advantageous that the works under
bt iand should also he clearly visible. A digh site is to be
oy ored for the F.C.’s Command Post so as to give an extended
;i ‘? Seawards, and greater accuracy in the use of the range-
o a0d observing instrumeut usually provided for him,
g At of the 1.C. for which accemmodation must be provided.
e S of an officer or other assistant according to local eircum-
o 18’ an observer at his instrument, if provided with one,
“be operators, orderlics, and signallers, as required locally.

T
!;.{'Ie w8 Command Post must be at a spot from which he can
', Bee the whole of the water over which his guns bear,
W ve his fire. For the sake of efficient supervision and
hi Alsmission of orders, it should also be in close proximity
R 8un groups and afford a good view of them. Where
’Nihfen}“y be requived to be used, the B.C.’s post should be if
oy Immediately adjacent to the D.R.F. station, and for
W "UrPose it may be hegessary, so long as black powder is
i1 4d where there is more than oue D.R.F, station, to

Obser
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, . v
provide alternative command posts for the B.C. 'The q];gb
quirements are not applicable in the case of high-angle fi

Suwsecriox V.—Lighting of Works.

nd

Means will be provided of illuminating all works to ¢
the guns to be fought at night when necessary. . for¥ *
xperiments have proved that although the lights of a 3%

can be observed from the sea, they will not under norma o
tions enable an enemy to direct his fire upon any given ¥ guﬂ‘
Advanced works which, owing to the siting of thcorﬁz
position of P.F. cells, &c., may offer well defined marks fin®
enemy’s guns, should be lighted up with caution. E}‘}"}. (, lt"f
in each locality can alone determine the extent to which l'gcr‘
can be safely carried, and the best means to be adopted to ‘
the lights s0 as to prevent the identification of the works ; \

SupsecTION Vi.—-—Storage and Supply of A mmuniﬂo": i

The mode of storage and supply of ammunition v
different forts, according to their nature, size, &c.
There are usually, however ;:— - . l;l)’ ,
Expense cartridge and shell stores, for immediate 8P |
the guns. ool s
Tain magazines and main shel] stores, from which 8 y
pense stores would be replenished when necessary- “azil‘.“]
The filling up of expense stores from the main M35 1!
would usually take place at night, or when the fort wa8 ™
action. . ]i,,(lt"'
Curtridges for all heavy guns are contained in zinc €Y prid
- and are stored in the main magazines and- in expense v,
stores. o 8h¢
Shell ave always stored, filled,  in the main and expc®
stores,
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N
;{‘0! are usually piled in rear of, or between the guns.

“'108 and fuzes are kept in main or expense shell stores.
"y, “anition should be grouped by marks and dates, so as to
Wy even results in shooting.
‘\;‘ lether the guns are served directly from the main
‘\q“l"me and shell stores, or from expense stores, there are two
|y Yo of supply - .

) Wllel'e the stores are on the same floor with the guns.
[ here the ammunition has to be sent up to the gun-itoor
Iy 3 frqm stores below. . :
3l Sxisting open Datteries, as a_rule, the former system pre-
! Ut in casemated works, and in some open batteries, the
the are go situated as to require lifts to bring the ammunition
W Sun-floor. )
oy, 1€ lifts are used, they should be marked, Loth above and
ey » With the group letters and numbers of the guns which
\““‘"Ve. Speaking tubes are always provided where lifts
y ed,  Te route of the ammunition from the stores to the
0‘3 the lifts should be also distinctly marked with directing

% &e.
gr(fel“e expense stores exist, they are told‘ of'f to certaip guns
[,‘l(le“l’ﬂ of gung ; one storershould never, if it can possibly be
m ¢y be used for more than one group.
o ¢ will be marked In the same manner as the guns which
Wprply.
i), ‘ere there are no expense stores, the guns must be supplied
| eﬂulmuni tion f_rom temporary depdts placed Jn the most
i Hl"ed spots available, and refilled from the main magazines
N tell stores.
3 Ptridge and shell recesses are found in many works. These
Sally situated in the parapet or traverses.
¢ arrangements for the supply of ammunition must Dbe
aoo1at no check is likely to occur. .

0 the expense stores, however, cannot always' be relied

< L=

el af-2
-
=
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on to meet the current demand of projectiles during ”0,
The rate of supply would generally be far too slow ant r‘
carious.  Sheltered and convenjent places on the gull-ﬂ‘wsi.
near the emplacements, must be selected as depots, w}lereleM
would be placed before coming into action. Where shell ¢ 1
are exposed, the danger of explosion can lLe minimise
placing a Falliser shot on either side of a common shell. L
Cartridges can generally be supplied quicker than she
necessary, depGts must be selected for them jn the o
manner. The most sheltered places must be reserved fulo,;iff
cartridges, A shrapnel bLullet with a very moderate vew '
will explode a zine cylinder containing either P. or P.2 po¥.
but the L.G. powders are comparatively safe. DPrisw
powder, if struck by a bullet with a high velocit)s i‘g’
burn, but not explode, nor will it set fire to another car'’’p!
cylinder within 6 inches of it, Cylinders containing P- 6
if struck by a bullet will explode each other if less than ¢° |
apart, f o
In some batteries the ammunition can be served direct Je o
the stores. The track of the shell barrows should be m#
direct and easy as possible, u'l'l'
With Q.F. guns the necessity for vapid and continuous #' gf‘"v
of ammunition is most urgent. Recesses or depots in 8 1 i iy
positions immediately adjacent to each gun should be “r’i'hfg -
both for cartridges” and shells, and be capable of hOl‘(t% W
liberal supply. The supply to each gun should Le from i iy
recesses or depdts, and these should be filled up before ;
and kept filled during action from the group expense stol'e‘fgi([“
Whatever the means provided for the supply of ammu? it
there should be carefu] study, in the case of every guth ang’
“particular requirements in this respect, and detailed “'; gav
ments must e made locally during peace time, Loth with anstF
to the disposition of avmiinition details and material, t0 ;
- that want of ammunition shall never check the rate of i/®
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T SUBSECTION VIL—ZElectric Light and Obstructions.

Cetne | e . . . .
o, tric lights will, as a rule, Le used only in connection with

‘hlge against raiding attacks by torpedo Loats and torpedo
‘kl‘ures royers, or to aid in the defence of mine fields.
\k"‘thﬂl.e purpose of defence against raiding fmttack, lights' may
Dt ; vergent or concentrated beams, The former will e
hitg uvarmb’ly fixed and used to illuminate only certain
'imltare:ls. The latter may be either fixed or search lights.
Ny, btacks Ly large war vessels are not probable, and
Yoo € the use of electric lights must be considered principally
volrds their connection with Q.F. guns, and not with the
;i}tlarnlanlellt of a fortress, unless they are provided with
U, Case shot for this particular purpose,
ydie‘ective range of electric lights is a matter which it is
cult to settle de3nitely. Much depends on the weather,
i nount of dispersion given to the beam, the height at
.16 projector and the observer or guns are placed, and
lion of the observer or guus with reference to the light.
tha 16° dispersed beam from a projector of service pattern,
lop, TOjector is near sea level, and the observer has a
ljal':‘lte command but iy fairly close to the projector, it is
.lng"“that about 800 yards Is the extreme effective range.
i, e observers or guns in a forward position and well to
¢ of the beam iucreases the effective range, and in the
au observer or guns considerably in advance of ihe pro-
ICeOf’J.ccts may appear sufficiently well illuminated at a
e from the projector of 4,()OQ ya}‘ds and 1113w;u'd$. Tu the
il.lmfpl}centmted. beains t!le .ei;cctlve range is ex tended, but
(o I}nitte(l area ismuch diminished. Thick weather renders
Ik 1.l{';' 1ts almost useless, except at very close ranges, and
i 1:3!-18011 would if possilile be selected for attack. ) .
. rerefore necessary that boats should be obliged, in
Push hone their attack, to pass over waler which is at

E

0
A
&1
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close range from the electric lights. That fire may be effe
under all conditions of weather, the range from the guns sl
also be short. To obtain these advantages for the defenc® |
generally necessary to narrow artificially the waters t07;
which attacking Doats must pass, or to temporarily clos® )
altogether. This is done either by some form of Pel'"':lx
obstruction, such as breakwaters or piles, or by tem]‘O"“r.oli
structions, such asbooms. Where trafic demands it, which © s
be the case almost without exception, an entrance or g%
must be left, and this would probably be closed ouly ab lll?id
This entrance is likely to be a weak spot, and its Proteca”'
would demand especial forethought and vigilance. The M
in front of it, and of the obstructions generally, sho! (tliﬂ’!
thoroughly well lit up, while the guns and the obstructy
themselves should be in darkness. At the same tiM°
locality of the obstructions should be in no way indicat€d
the disposal of the lights if it can be avoided, The disp®
to be aimed at is such as will tend to conceal from the bo®%n
positions of the guns until they open fire, and of the obstI’v
in general, and the gateway in particular, Manceuvred "yl
shown that boats, even when thoroughly ucquainted Wi ltht‘
port, are likely to experience great difficulties in findin$ e
way, especially in thick weather, if proper dispositions aré i
The inner edge of the illuminated water should almost colat
w1t'h the outer limit of the obstructions, otherwise . th
which have succeeded in passing the lirrht’may attenl i
destruction of obstacles under cover o? the darknes$ t"l
brought up by the obstructions, may be out of view fr% l\'ﬂ"
guns. A boat attempting to charge obstructions wou lq:ll’
~ably go at full speed, and if wnsuccessful at the first attbc(”
must retire some distance in order to get up specd for 2 & tl
rush. The arrangements of the lights should preve®”:
possibility of boats being able to do this unobserved. pmd
Advanced concentrated beams, both fixed and searchy ter’
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4
‘ntlt‘y beams,” are likely to be of great help to the defenders
iy cting boats, and giving warning of their approach to the
\xe(i he power of early detection which their use confers on
oy tfence would also probably have an influence on the tactics
4, ¢ boats by compelling them to pass at full speed through
maters which the lights may cover, and so further expose
tlves to detection from the noise of their engines, and
Ty 'tom the flame at their funnels.
¢ continuous illumination which will Dbe required of
n(:C lights in war time imposes on them a task which peace
.A;tk’“l"l‘es have shown them to be often unequal to. Occasional
| li own of individual lights is at present inevitable, Lights
""p terefore be disposed if possible iu pairs, so that ‘the
tﬁ Orary hreakdown of one or two of them may not be so

i 0

i

oy : . ;
i 3 disadvantage to the defence. The projectors of each

.Ilail ould however be sufliciently far apart to prevent damage
. from a single shell. A shell of the same power as that
¢ 47.inch Q.I is probably the most powerful which need
voBidered in this connection, as gans of this calibre are the
kscﬂrried by craft of the class likely to Le used in raiding '

|

i g
£

SunsecTiON VIII.—Minefields.

I .
&Eluel Minefields must be so chosen that they can be protected
i ivl fire, otherwise any of the methods of rendering mines
i lue referred to in Section IT can be used at leisure. For
Qc:})ose the employment of electric lights as mentioned in
. lon VIL of this Section and of the Q.F, guns is a
Sty for efficiency. Iailing Q.F. guns, however, recourse
o ¢ had to heavy guus firing special case or even shrapnel,
at fixed elevations and trainings so as to cover the mine-
Yine lhe_y would probably e useful against attempts at
ines & Minefield by the slower methods, Lut Lave little effect

i o
b conntermining craft,
ga.d.n) N

=
~—

&
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- SussecTioN 1X.—ZRegularion of Trafiic in Defended I ort
The following general rules have been approved : for
regulation of traffic and the safety of vessels in a defe”
port in time of war, Armngemeﬁts based on them, 3"y
accordance with the authorised printed “schedule” iss"e'd
certain ports to officers concerned, must be made in peac® uo
and the officers who would be charged with carrying themhl"
_in time of war must be well acquainted with the duties ©
would fall upon them :— Ly
1. Asitis pecessary to maintain trade as faras possible in .
of war, the removal of buoys and lights can, under no ¢
stances, be allowed. - . N
2. Anchorages should be easy of access and safe from I™
attacks by torpedo boats, and must therefore be inside
defences provided to meet such form of attack. N
3. In order that none but friendly vessels may gain access,ﬂ"
, harbour, ¢‘examination anchorages” are selected for all defe',
rts. - - . 40
po4. The *examination anchorage” of a yort, is the p® I:I [
outside the main mine fields where all vessels will, in hi
war, have to bring to for examination ; the inside limit "
area is called the ‘*‘examination line.” This line will be d:a"‘
through a battery or work called the *su pporting batterys i
beyond it no vessel will be allowed to pass “without i
identified, and, if necessary, examined, by an official ca ¢
“ Examiniug Officer.” ' o
5. All officers of the Royal Artillery must know the ]’Osr th
of the examination anchorage and of the examination Iine-ﬁ[)l h
. port at which they are stationed, and e acquainted "‘”trpo
" signals prescribed locally for day and night @se for the ’uivi'
of‘ stopping vessels, of passing them as friendly, and ©
alarm. A . . .- “ath
6. Vessels will bring to at the examination anchoragé unil tl
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i‘(;e Dbermission to enter the port; a secret signal will then
# Sled by each vessel Passed in and by the examining vessel
) "W that permission has been granted. o :
Wub 1y vessel attempting to enter thé port without permission.
I ¢ first warned by a shot fired across her bows from the
Orting battery ;'if this is disregarded she will, on crossing
*amination line, be treated as an enemy both by batteries

IMes without further question. -
s €8sels obviously hostile, or signalled to be such by the,
b, ing vessel, will of course be fired at as soon as their
e €T becommes known, without waiting for them to cross the
, \ation line,

e o Pedo boats will Le treated as hostile until they have

" d themselves to be friendly, unless special directions to the
1Y are given. S : : -

» After examination and the grant of permission, a friendly,
:}l Will be conducted through the defences by a pilot supplied
llle €xamining officer. L . oo :
s, -1 exceptional cases, when weather will not‘permit vessels -
P on the examination’ grouud, they may be permitted to
Without examination, the examining officer or his assistant
3 l.llllg accordingly to the shore ; when possible however an
th.Ring vessel should provide pilotage for each vessel arriving
lze,port, although it may not be possible to board her. :

‘ ell lie ‘examination and conduct through  the defences ,of
kre ? Will be carried out Ly the Queen’s ITarbour Master where,
3 18 one, and elsewhere by the local harbour authority, |

v These regulations will not be enforced at home without the
Er Val of the Admiralty, or abroad without competent Naval
?la

o

%val whenever such is available,. ) A
TN : .
tCrion X.—Employment of Militia and Volunteer Artillery:
Var the artillery defence of our coasts andharbours will
4 great measure on the Militia and Volunteer Artille T
(g.a.d.1) - B AP
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These forces should therefore be trained with spacial rtffere
to the work they will be called upon to man on mobilisatl""'l
individual officers, N.-C. officers and men should be allot&f:
certain specific duties, and be rigidly kept to those special
while training. 1

These duties should be such as the Auxiliary Artillery oY
the best opportunities of practising and keeping them®
conversant with in time of peace, such as the fire directio®
service of the more common guns either of the fixed arma”
or of the armament for general defence. ’

On the arrival of corps on mobilisation, steps should ab iL
be taken to perfect the training of each in the duties allot®®,
it, or to extend this training if required. ¢

It is not desirable during peace time to attempt to U'
auxiliary artillery at Q.F, guns, as such training can 0",,11‘
of use when carried out continuously, thoroughly, and !
conditions approaching those of service. TFacilities fu this ¢ ¢
tion do mnot exist in the case of auxiliary artillery, ant ‘i
desultory traihing with Q.F. guns could only be given ﬂ,.ﬂ"‘
expense of that with other guns which they would first b€ %w !
upon to man.  On mobilisation, however, it will be advist, i
at once train a proportion of them at Q.F, guns, so that le 0
event of the number of regular artillery available being deqquq
owing to the needs of foreign expeditions after the Olltbl,e‘;he‘
war, there will be militia or volunteers competent to takl
places. Circumstances of this nature cannot arise untt i
time after mobilisation, so that ample opportunities for {1 o
could be afforded. Definite arrangements for the disti) e
training, accommodation, and supply of militia and v l,.-ﬂl
. details should be made during ‘peace time, and pert™

recorded. '

Susskct108 XL—Fort Record Books. e
. ‘ a
It is of the utmost importance that in every fort a per™
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d

ln(t),f should be kept of all details of the fort, its general object,
rg,ln_y, a_nd armament, a3 well as all details connected with itls
Sation, both in peace and war, which should be in accord-
% Vith the provisions of the Defence Scheme,
, ,m“’lll therefore be the duty of the officer in charge to keep
ok details of the above nature in the Fort Record Book, Army
N 127, so complete that an officer on taking charge will
I all information he can' require ready to hand, and in the
) % detail. It must be clearly indexed, kept as confidential,
mulPPOduce'd at the General Officers’ inspection The book
iy, cOntain copies of the plan of the fort and of the Battery
) Wander’s chart or charts, )
4 Inust also contain details of all the information referred to
S Manual, so far as his fort is concerned (so that if manning
,2 ter tables are lost, or figures in the gun emplacements or
L oofinding stations are erased, they can be immediately
e“red), also details on the following points, among nany
Q“ﬂ that will suggest themselves as useful, viz. :—
,Q:Yleml description and object of the work, and its relation .
her works in the same scheme of defence.
abetﬁils of construction, euch as thickness of cover or walls of
],i<>la«Zlne and ammunition stores, material and thickness of
®lds, nature of parapet, &ec.
ot Concise account of all changes that may occur in the
B Tuction or armament of the work. : :
L‘ci[-el-ght and set of tide, depth of channels, landing places,
hl“iles for landing men or stores, and local features generally.
o rack accommodation or camping grounds for garrison on
E'l sation, water supply,
N ‘placements and positions for electric light, quick-firing and
+ine guns, or armanent for general defence on land or eea front.
» detail of the ordnance in the fort, how mounted and how
ped, and range and pusivion-finding arrangements.
Ulinformation as to communicat iong, iMlustrated by drawings,

\
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both as connecting the battery commander with the ﬁf"'w‘
ul

!

mander and with his own subordinate officers, and aiso as N
nature, extent and purpose of all telegraphic or other con®
cations. .

A detailed account of the manner.of fighting the fort
various conditions of attack, )
: Actual contents and capacity of cartridge and shell gtotell ,
magazines, Ammunition stores to be referred to on the P

- Position of mine fields, with elevation and trainings for
to sweep them. o )

Transport and labour available on requisition, and wher",’
can be procured, “d ¥

Under the heading “ Preparations for Defence” shot!®
inserted the names of the corps destined to form the garri#’ d
the fort on mobilisation, the approximate number of ofﬁc,ers'pf,
men to be expected, and a general statement of their dist" p

tion and duties. Also a statement of the preparations ¥
made when war is imminent, .These include the constructt® of
additional traverses, shelters, and blindages, the formatl® e
ammunition depdts, if not already done, construction ¢ o™
entanglements, provision of mantlets, if not already in pos! ut
the strengthening of parapets, provided this can be done Wi an®
making them more comspicuous, and generally the perf‘)rm‘fol't
of such work as shall tend to increase the strength of thew
and to render its capture by assault or surprise more diffic*.]
- The elevation and training of the various guns and gro®! the
prominent objects, and in the case of a narrow channel -
‘mid-channel line on various trainings, o il

A part of the book will be used as a journal in whiclt $ine
be recorded, as they occur, all transactions permanently aff®” o1
.each work or likely to be historically or technically of .‘_"s'cp
interest to future commanding officers. This book will be 1der
carefully up to date by the officer in charge himself, }é ‘g:gf!
-, lock and key in a box permanently fixed in such a I:;ihﬁ-»

up
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I't of B

the fort as he may consider safest and most suitable.
% chyp, ¢ open to the use of the officers of Royal Engineers
O 5 of the district in which the fort is situated.

! th,CErs In charge will make themselves masters of the contents

b, S book, and will be responsible for its. safe custod y, and

“"n Q’Ollld point out to the C.R.A. for reference to the Sec-
Qaro{llmander of the Fortress Section any points that caunot

N 1ned out, or that are capable of improvement, but they

| Th;o‘? alter it without permission. ,

oy officer in charge,” herein alluded to will be the
~Wtant for the work. .
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SECTION IV.—CHARTS, MADPS, AND TABLES

. 0
The materials required for {he above will be suppll;;lw
application to the Under Secretary of State for War, "ch

proof inks and copal varnish for charts, &e., will be dem®"

under authority, & g;gl No. dated 16th July, 1897. 3

SusseerioN L—Section Charts and Maps. ’

o b
A thorough knowledge of the sea and land areas 1l of
vieinity of a fortress section is necessary to those entrustet
its defence. With thig object the latest Admiralty chart$ ™.
ordnance maps are supplied. the
From the Admiralty charts one should be prepared_forle i
use of the artillery adviser of the Section Commander (if ¢ gre
appointed) or Senior Fire Commander, showing the arcs © the
and effective range of each fort or battery in the comman ol
undefended spaces, channels, shoals, important sounding® P
tion of mine fields, and of obstructions or fixed posts, if 8 "
All other useful information, such as the distances of P -
nent and conspicuous objects, should also be shown, 100
The sites decided on (and recorded in the general schef b
defence) for the armament for general defence under difl o
cﬁnditions of action that may arise, should be marked o7
chart, the
The chart shoulq have trainings marked on it, oriented tztt‘"l
"'recognised meridian, in order that by means of a gr“dl.,u;,"
straight edge or pivoted arm, used in connection with a r;giol'
finding instrument, it may be capable of determining the I'U;r,
of a target, and thus sliow what guns ¢an be brought to be |
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,\F F the land front of a fortress section a map (the ordnance
whlcfn the 6-inch scale will be found suitable) should be prepared
llgull records the arcs of tire and effective ranges of all guns
,I%lted for land defence, the distances to all prominent and
Qne:'tant points, the sites for works for the armament for
Pti: defence, and the positions decided upon for the light
h N of the same under various conditions. .
en“e charts and maps should be mounted on boards, and
& 1ot required for use should be kept in a secure place.
o 08 should also be made in every fort or battery showing
it Osition of the gunk, ammunition stores, magazines, lifts,
wsy &e. - Such plans should show how the various guns arc
0, 00, and what ammunition lifts, or expense shell and cart-
Th@f Stores, are intended to supply them with their ammunition,
reu‘i‘: plans shiould be made out on as large a scale as is con-
o );‘t, the guns and their ammunition stores being shown on
‘}’an by their letters and numbers. The plan should also
the places of parade for manning details,

)

SussectioN IL.—Fire Commander's Chart.

]":}1 chart for each F.C, will be prepared in the following
Nep . . . . .
n?rchart of the several forts and batteries in a fire command
; the water area covered by the fire of their gunsisdrawn
Scale of 3 inches to the mile, and divided into squares of
| tl'}; alr‘)(}titside, drawn north and south, and nurbered as shown
ate.
itll: order to facilitate the work of preparing charts, paper,
’I'\u-[qumms on it to the above scale, 1s issued as part of the
o ehances of D.R.F. instruments,
Ull'el work in the fire command is given a colonr, and the
o 3 on the chart are divided into longitudinal strips, one for
Wwork and ope to spute, {
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. his fire area, and may sometimes be able, by sending the 1

RN

« and ports, See Plate,

chart and at this point a metal arm,
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The strips, or portions of them, in each square covered bo
effective fire of a work are given the same colour as that 8 i
to the work, the shade deepening in proportion to the It
of groups which bear. The spare strip is for the number ©
square, . on

The position of the Fire Commander’s station i shown o

. chart, and from this angles of trainings are marked, and ;ﬂ
read by means of 3 metal pivoted arm, This arm is gra ‘
in yarc{; to the scale of the chart, T

By means of this chart, used in connection with a DI
F.C’s observing instrument, a Fire Commander is shoW?
fire area of each group of guus in his command, and ca“l
see what nature and number of guns can bear upou any t'}ui,

The D.R.F. must be orienteg to agree with the tmlldi
on the chart (that is, when it js directed due north the e
on the graduated arc should be (°) and the range and tl‘ﬂ”'ll ;
ithe target taken. By means of the pivoted, graduate‘d

worked for him by an assistant, the F.C. is enabled to ﬁl:vitl
square on his chart occupied by any vessel which comes

of this sjuare to the Battery Commander (to be passed (3;
“the Range and Gun Groups concerned) to indicate the targ®”
‘wishes any unit to engage.

: ce gl
_A Fire Commander is thus helped to maintain fire cont™
his command. -

tery Commander's Chart. .

ry Commander a chart 5110“1_
g, in different colours, the extent of the 8%

Susskcrioxy TII.— g

ing
powerof the pieces and by the elevation permitted by moun’

4l
The position of the B.C.’g command post iy marked O:;s,
graduated in yar™?

A
|
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f.y,rd.'ght edge two inches in length and a foresight, by means
i, <0 it can be laid on a target.  Angles of training are
. ‘&ire‘delther on an arc as shown in the plate, or they can, if
h o be marked on the edges of the chart.

%, cl{art should show such uscful information as the three
"}0 ! lineg, deep water channel, shoals, &c., but it must not be
ed as tormake it difficult to see at a glance the arcs of
l o o C 8un groups. ) )

W Qhar.t is to be mounted on a board, with notches cut in it
Pr%tlwl_l In the plate, for-the purpose of fixing it in a bed,
Vﬂn'y -oriented and prepared for it on a parapet or other
by, 0t site. , When such a bed is not used, the trainings of
%, Points should be marked as shown in the plate, and by
T‘he '®ang the chart ean be correctly oriented when required.

. Of

'y o8 in each group of the B.C.’s command. _
lt:.e‘lns of such a chart the Battery Commander is enabled,
o, © help of a D.R.F, instrument, to see what gun groups of
hy: mal}d can bear effectually upon a target. - .
be Pecimen chart, given in plate, is not drawn, to scale, as
'm&tseen on reference, the effective arc of fire of (0 group
vy ,.20ce), which .is composed of 12-inch B.L. guns, being
3 only 2,600 yards, :

Sussecrion IV,—. Target Indicator Tables. ,

O s . . .
ag (f“ectlon with the fire commander’s chart to enable it 1o

M 33 a target indicator, the- observers at the D.I.F.

giv'nt’ and the gun group commanders, are supplied with

o ;Hg the range and training of the centre of each square

g r Upon which their groups can be brought to bear.

o Yanges and tra.inings will be taken on the chart from the
Oeach D.R.F. station and from that of each group of

t&},e €adings of the chart should give the nature and number C

Coast Defence. .

Vg :
te.d,‘ The arm. is fitted with rough sights, consisting of

T S
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guns, and will be tabulated as in the following examples tl":
for A gronp of fort Z in the specimen chart for fire comm?®

TarGET INDICATOR CARD.
Fort Z.  A. Group.,

No. of - No. “'l
Square, Range, Training. Sl:lgm?f:. Range. i
]
52 700 33 13 2000 7
—_— 5
53 800 7 14 250 | %
54 900 320 115 a0 | P
— ’3|
55 1050 319 116 2300 ‘
4
71 1500 37 17 2450 /ﬂi
_ 0
W2 1300 22 18 - 2750
—_— '/3’
73 1200 5 129 2950
—
74 1230 316 130 2750 e

ol
For convenience of reference the ranges should be el}w“L
red ink, the squares and trainings in black, and the thlcklsed
showing where the numbers of squares do not follow ¢
tively should be red. o
The cards for the D.R.F. operators are made out in 2 "qna
form, with the range and training of the centre of each ad
covered by the guns for which the D.I.F. works. The .hell
must show the fort or battery it belongs to, and the
station for which it is made out. - i
When indicating cards have been made out, a copy ©

il
, . yof b
should he entered m the fort record book, so thap in case of
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‘i&gulém(;. (]u' becoming defaced, fresh ones may be prepared
elay.

, l‘eceipty of the number of the square occupied by the
|t which they are ordered to engage, G.G.C.’s and D.R.F.
ivers will proceed to identify it as follows :— :

7.C. DBy laying a gun at the training proper to that
'8, and with the quadrant elevation due to the range of it ;
Setting the sights to the same elevation, looking over them
Uoting what they bear upon. v

lt F, Operators.” By setting the instrument to the range
faining of the square, and noting the target on which the
piWires of the telescope bear,

)'¢ets may be identified in a similar manner by R.G.C.’s or
 Obervers, . No target indicator is necessary in this case, as
, MNares are inscribed on the chart of the P.I%, and it is only
M"“flry to place the pencil on the centre of the square, look
;'Hh the telescope, and note the object on which it bears.

| Sunsection V,—Group Difference Tables.

FI.Q following table is given for the purpose of saving caleula-
W making out group difference tables,
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\,50 fin ] group differences by this method, the displa.cement
1o, s"} measured on the ground, or from a plan. The displace-
P, I the table are given in multiples of 12} yards ; the
;hl;g’]e which is nearest to the measured displacement must
1 vken,
L Xt, the training from the D.R.F. station to the centre of
Brtoup must be found by orienting the D.R.F., directing it
b€ centre of the group, and noting the angle indicated by
| "Ilg“lter on the graduatéd plate of the instrument.
bt t:_Lb‘le gives the angular distances to the right and left of
Taining, on the traversing are of the gun, through which
»[.l'l'(’llp ditferences noted opposite to them lold good. '

,trllls i—Suppose the training from the D.R.F. station to the

‘Qe of the group was found to be 70°% and the displacewent
175 yards, then, for 22° on each side of 70°, that is, from
“npo 0% and from 70° to 92°, or, from 48° to 92° tle
ity dlﬂsrence would De al)out 175 yards. Then fu:m _these
X (4)1:3 and 92°) up to 38° to the vight, or, left of 70°, viz :—
‘I(llf to 48° and from 92° to 108°, the group differerces
a1 e 150 yards and 80 on. o
Y those trainings which actually appear on the traversing
‘)lf the guns necd he considered. . ]
| Wther save calculation a “ group difference disc ” may be
l.)‘.hmd,e in the following manner :—A disc about 6 inches in
h('ter s eut out of celluloid, and its circumference divided
Cgrees from 0 to 360°, 1t is pivoted at the centre so that
ll-(] I‘cv‘(;lye inside a circle drawn on paper and mounted on a
, o This circle in graduated in degrees right and left from
187, starting ut any point on its circumference,
"use the group difference dise i~-

Mark on the celluloid cirele the limits of the ares of fire of
SUny,

IRotate the celluloid circle until the angle of training from
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the D.R.F. station to the centre of the group (found as desc
above) is opposite zzro on the outer circle. :
3. By aid of the table tick off the limits of each group diﬂ'eff’m
For example see plate, On the celluloid arc are marked dlﬂ
ences for a gun are reading from 100° to 180°% training o
D.R.F. to centre of group being 90°, and displacement of 75 J
They are arrived at as follows :— d
90° + 33° = 123" From 100° to 123" difference js—75 y¥
90° +60° = 150° ,,  123° to 150° ” yy =50 !
90° + 80°=170° | 150° to 170° gy =25 1
99° +100°=190" |, 170°to 180° ” w0 7
If the graduations on the celluloid are engraved, it 3
cleaned with a damp cloth or s onge as often as necessary- y
With the results obtajned vy the above method, diﬁcr‘,
tibles must Le made out for eacl group, one for each 1 |
station used in fighting the group, and mounted or painted .
board, which will be kept in the group store or other conve?
place as decided locally.
Difference tables will be made out as Delow (—

DIFFERENCE TaBLE,

B Group,
D.R.F. on left flank. -~
Training. Add,  Subtract:
100—123° - 75
123—150° — 50
150—170° - 25
170—189° -—

SuBskcrIoN VI.-—Co'nvcrgence Tables. i
In order that Battery Commanders may be alle if des

. .
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q;m’"entrate fire from a group of guns worked by P.F,

vy the GLGLC, should be supplied with a table giving the

'ius'"y corrections in training, The table should be made
the form given below, )

' NEEDLES BATTERY,
“A” Group—aq Guxs—Prvor Gux “A 9"

1. p—

Range, Angle of Convergence,
‘ Degrees.
A.l A3, A4,
1 Yards, T T T e —
g0 tols00 ., | g : 1
» 2,»900 to2800 .., s
900 to 3,000 8

| .

:3 table jg compiled as follows :—The mean average distance

llt of the lines of fire of tlie guus from that of the Pivot gun
tiplied by 1,146 and divided by the range in yards. This

i '® angles of correction in minutes, Angles are expressed

0 § of “a degree and the one nearest to the anele given b,

N A degree, 8 Y
'mula js taken, v

) Wst be remembered that such a table is only correct when

TLe of fire is approximately at right angles fo the front of
up,

Supskorion VIL— figeer Correction Tables. .
*Bularities in racers affect guns laid by quadrant elevation,
* When hydro-clinometers are used. Racers should there.
¢ tested as follows 1 ) g

the gun up, lay it at any mean range by the index
n dl‘e)!ader or elevation indicator, Set a large clinometer
-ad,} C 0
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to theelevation due.to this range (taking into consid"‘fl
the height of ‘the' gun-above mean tide), and place it ""
plane surface of the gun, or preferably on a’ straight. eds
the bore. Then by traversing the gun and watching the P’
of the clinometer, it will be seen if the gun retains the l’;‘
elevation at all trainings. If it does not, the difference i y
due to any error in level can-be ascertained by elevat?
depressing the gun until the clinometer bubble is again !
centre, and comparing the range then shown by the inde"f‘|
or elevation indicator with the selected mean range.
range shown is less than the mean range, the difference bet
them is the minus correction required, if more, the plus corr?
~The necessary correction should then  Le tabulated ¢
nearest multiple of 25 yards, as in the example belo™
mcunted on a board, to be kept as directed for difference ¥

. = . . i . . . . g "-A‘
Racer CorrecTION TABL: Fort A4 RaNGE oF 2 000 YAr?
F O e . [ P

e el s . . A, Gun, - v . R
AT st - Training, <" Correetton, - -t
Lo, 32387 346° + 50 :
- 316°—353° +25
g T e 353%< 140 .o ;0
PR . . ClP— 217 — 25 R

sy

i
These corrections, if any, will be marked on the ingide O{a
traversing arc of each gun similarly to group difference®,”
will De applied hy the Gun Captain. : S
The range for which they are made out will be the mé*
those at which the gun is likely to be required -to ¥ire, or 1"

case of guns commanding a narrow channel, it may be the rae
the centre of the channel at the nearest point, as decided 1%
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N S —
;‘z;? mllgt-be taken in testing - for racer.errors’that -the
th tter is in adjustment, and also that errors ‘due to faults
n%: 8 are not mistaken for racer errors. Errors in trucks
Mbe corrected for in this manner. ol PR
[.,\,1' corrections are a complication which should bLe avoided
" ]0 They should only be regarded as a makeshift to be
~0til the racers can e relaid. S

Susskerion VIIL—7ide Correction Tables.

:‘tmea‘m'; of giving quadrant elevation to guns being
ey ed. with reference to mean_ tide, tables showing  the
(¢ in range due 1o rise and fall of tide may Le of help to
li’a’ I arriving at bLis initial correction, where the rise and
N Iil{‘ge compared with the height of the guns. They are
QUired when Case I is employed. S
tables if required should be made out for every thonsand
f range, showing corrections in multiples of 25 yards. for.
PP tides, with meaun tide, to which the quadrant elevation
“cted, as the starting point, and be of the form given below |

+25 +25

S . Range. ., .-
"ot ige, |~ .
. 1000 'l 2000 ‘ 3000 [ 4002
N N A o ' b
-_l«ml =50 ‘ o J:'.‘.z:,' [
L " =25 0
ob, f).y“ﬂ, o
+ 6):. +25 } +2h | 0
!

'...1 +100 ] 450
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The table of angles of arrival facing this page is intende
help in compiling tide correction tables. It is used as follo

[ Find the angle of depression due to the height of gun !
Anean tide level by the formula—

c . 4
Angle of depression in minutes = M
range in yards
Add to this the angle of descent from the range tabl
iconvert the slope into such angle). ,
‘ This gives the angle of arrival for the range in questl"".’l
A range table corrected for the height above sea level is aval
the angle of arrival can be taken from it. ,‘
Refer to that column in the table which is headed b%l‘
number of feet corresponding to the rise or fall of ti p
question. On a level with the line in whicl, the angle of 8
is included will be found the proper correction., If the h*
of tide is above mean, the correction has to Dhe added 1
range as given by the range finder, if below mean subtrac”,
Examp?e ‘—Angle of arrival, 48 minutes. Difference in 1'0,
of quarter tide from mean, 4 feet. In column headed p
(r=4'), 48 minutes lies between 41 minutes and 52 H""ﬂ
The proper correction is therefore 100 yards, and as g
tide is below mean it is a minug correction,

Sussecrion IX.—Manning Tables and Manning 1’m-ttd"""

The manning detail of eacl, battery command will e ‘lgi
up on Army Form A 2008, A copy of this should be in pos’ f
of the warrant or non-commissioned officer in charge o ﬂ“’r
It 'more than one battery command is included in {he latte"
forn: for each of them should be in his Ppossession, r

In the vicinity of each battery command » place . of p:iLt
will be allotted for the detaijlg required to man it, | OPPOG-};
the spot at which each detail is to fall in on parade “”t
legibly painted on a board or vlate fixed to a wall or post.



) T'o fuce page 196. .
TABLE OF ANGLES OF ARRIVAL,! SHOWING CORRECTIONS FOR TIDE.

2w : -

o=

5 &
; gﬂ ’ Y4 o’ ’ =t = o 7 7 o .
; S B r=1 ro= 2 r =3 = 4 r =0 r=20 r= r =Y r =9 r =10
: Ec :

S-=

S 1 ] |

'
|

0 | Above 1° 32| Above 8" 57’ | Above 4° 27’ | Above 6° 5° | Above 7°32" | Above9° 57| Above 10°25'| Above 12°57 | Above 13° 20/ Above 14° 55

25 11782/ (0 31 | 325710 1° {1727/ t0 1°82/j6° 5/ to 2° 2/7° 32710 2°2079° 5”10 3° 7110°25 to 3°26//12° 577 to 4° 26/ 13° 20" to 4° 27’ 11°"’ 05° 53
50 BT, 1871 1° 0, 897 11°827 , 55° 120 27, 1°132° 20" ,, 1°32/3° 77, 1959 3°2,, 2° & 4o0g’ | 2026/ 4727 ,, 2°45 555 1 357
75 18, 18 3, 267 55", 89° 1°13" ,, 52/1°32' ,, 1° &' 1°507,, 1719 2° &', 1°82) 2°0¢’ | 1945/ 2745’ ,, 1°58" 3° 57, 2° 16

100 | 187, 107 26", 200 | 897, 31| 52, 41)1° 5, 51197, 1° 11 1°82,, 17117 1°45",, 1°21/] 1°58,, 1°82/) 2°16' ,, 1°42]

s e, s 200,17 s, 2y oa, s8] 5L, 42 '|‘° Iy B0 1PV, 58 1°21,, 10 7 1°82,, 1015 1042, 1°23)
15) 8, 7 17, 1 25,21 3%, as] 42, J'i S0, A2 58, 4|1 T, 56 1015, 1° ¥ 1998, 1910

175 (A v, 1% el ,, 18 | 28, 24 35, 31" 42, 37’! 2, 43 50 . 49 1°8, 5::’ 1°10" ,, 1° 1
200 6, .7’. 12, 11/ 18, 16" | 2y, 22| 81, 27'! 37, 3:' 43, 8¢ 49' s 43 85, 4971° 1%, 54/
225 6, 1, o 16, 14| 22, 1yt 27, 21’! 32, 29'§ 88, 3¢ gy, s 40, 43 B¢, 48
‘ "250 5, ¥ w, o W, 18 197, 17 2¢, ‘.’2’! 29", 26"{ 34, 3V :13 »w 367 43, 39 48, 44
275 v, 4 9, § 13,12 | 17, 167 22, 20'1! 267, 24 317, 2¢ 5%"" s 82| 39, 86 44, 40
ol v, — 8, | 1,1 16, 15 20, 13'{ 24, '22’{ 28, 20 ';z . 29 86, 837 40, 37

I . . . R s N 1, ! . .
! The angle of arrival is the sum of the angle of descent due to the trajectory, as given in the Range Tubles, und the angle of depression due to the site.

NOTE.—#r = difference in fect of height of tide from mean,

o
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%

ubel‘ of officers, N.C.0.’s and men composing it, B.C.’s staff,

I\ etails, ammunition detail, &c.

ly *der to insure uniformity in painting manning tables, &e.,
the following table is inserted for guidance as regards

“ure and size of letters and numerals to be used—

Nat,
Ure of letter or .
Numeral, Size. Remarka,

Block Letter. 1
The &sizes and natures
L: or Roman numerals ¥ or 3 selected will be settled
locally,
"h‘ Capitals, or smuu} 1} 3" or §” ocally

N letters
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SECTION V.—COMMUNICATION AND TRANSMIS,,s
:OF ORDERS AND RANGES. o

 SuBsKCTION I.——%'ekpﬁbnés and Sﬁecil;z‘hiq Tubes..

" To -ensure” effective  defence it is necessary to have
systematic means of communication, as uniform as po¥
Letween the different links constituting the chain of 00'}”,‘,
It is considered that in all cases but those where the dlsbr
are very small, electric communications are to bhe prefeif
Telegraphy has the serious drawbacks that it is compart,
slow, requires highly trained operators, and is incap?
being used, even on -emergency, by those without specia
ledge. Telephonic communication, therefore, is the
adopted. It must be established, except where speaking
can be more convenientiy used : )

1. From the Section Commander to each F.C. i

2. From each F.C. to his several B.Cs. ~ "

3. From each B.C. to his several (.G.C.'s when on aCCf’llt,
local conditions other means of communication are neflicie”

4. From each B.C. to his P.F. cells or to his R.G.C. al

5. From the F.C. post or look-out station to each g
Q.F. guns.

In addition to the above, it is desirable to establish
communication either by telephone or speaking tube. .

6. From each P.F. cell to the group which it serves. I

Since then such an important part is to be played gz 1l

di

phones in the general scheme of fire tactics, no pains sh
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‘j:i@d in keeping the lines in good order, the instruments
““nt, and the operators thoroughly trained and frequently
tm”‘f‘eq in their care and use. This latter point is of the
\,rk“t lmportance, for a good operator can often do useful
wnder circumstances where an indifferent one is unable to
0y message through, Experience shows that instruments
Uften blamed for the faults of operators. Clear articulation
| the utmost importance for telepbhone and -speaking tube
':“vtﬁl's. Officers should accustom themselves to frame wes-
;ll(s clearly and concisely, and should give them in- the actual
"H they intend to be used, and allow no departure from
Fl' , Practice in framing messages is very necessary.
r instruetions for telephone operators and testing for faults
telephone circuit, see Part 111, Section IX.
% addition to such means of communication as have been
 ‘tioned, it is possible that local conditions may occasionally
-er necessary or. desirable others, such as bugle sounds,
en orders, flag or lamp signals, or electric telegraph.

FEEs

SusskctioNn IL—Trumpet and Bugle Souﬁds.

Where trampet and bugle sounds are used in fighting guns,
Wndermentioned calls will have the signification stated against
Mo !
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Trumpet and Bugle
Sounds, 1895,

Name of Call, Employment and Significatio™
No. of Mounted
Call, or Dismounted. ‘/
. oM
Assemble 8 Dismounted  ...|] Immediate manning of gl K“"(;uf‘
Sollowed by } stores, each officer and mal
Double ... Py 14 Dismounted . to his station in action.
) ;
Asscmble . 8 Dismounted ... Manning of all guns and gt,orES'n,;i
ofticer and man to his oW
ning parade. e
Stand fast | 27 Mounted ...  ..| Detachments and various /)
(for Artillery only) cease their work and re®
their then positions, nzlﬂd
Attention o 19 Dismounted  ...| Allsitting or standing at att¢
: ready for orders, o B6
Advance,., o 3 Dismounted ..| Work to be procceded withs ol
under cover going smartly
places in ** Action,” 20"
Commence firing 6 Dismounted  ...| Firing to commence, or to be T "
menced, when it has been 8%
. by order * Cease fire,” o
8it at ease o 18 Dismounted .. Men going under cover of 3 8l
pletion of work in hand, 89
ting at ease. ol
Cease firing ... 7 Dismounted  ...| Temporary cessation of firé. °.
still going on with the worlt ;e
Retire we o 4 | Dismomted  ..] Firing lo cease altogether,and® .

One @ ..

Two or more
¢¢G's” prefixed
toacall .

s

to be replaced. e
(A4t Service Practice not to e 8% i
until the whole practice for o
being is over.)
Change in deflection or rangC:

To particularise a certatn grot¥’
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‘It may sometimes be useful to convey an order to a particular
,l}P by trumpet or bugle, The group it is intende({) to refer
1 be indicated by sounding a particular number of G's before
%ll, previous arrangements being made to this effect.
h local conditions require it, other calls may be used jn
ition, but care should be taken to ensure that all the details
sel'ned are well acquainted with the meaning to be attached
,'“C}l, and the calls to be used and the signification of each
ld be permanently recorded.

¥ Sunsection IIT.— Whistle Sounds.
ety B.C. and, with Q.F. guns, every G.G.C., must in action
»ll,i“OVided with a whistle.

¢ whistle will not be used Ly any officer other than the
T}’ or at Q F. guns the G.(.C., unless authorised by them.

ie whistle sounds and their siguification will be as follows:—
e Dlust.—* Stand Fast.”
’h‘e pause is ouly to he of sufficient duration to enable orders
® correctly passed and received, the G.G.C. giving “Go on”
%on ag this has been done.

LQ.F. guns “Stand fast” is only a momentary cessation of
to enable orders to be heard.” With this exception the
e of the gun is to proceed as usual, and the layer is to
"W his target, Fire is to be continued immediately orders
® Leen received and acted on.

%o blasts.—* Cease firing.”

UnskerioN IV.— Electric Order, Range and T'raining Dials,
he above, although not generally approved for service, may
und in some stations. Electric order and range dials have
in advantages in casemated forts, and electric training dials
eful for directing search lights from observing stations at
‘tance.

tey are all wimilar in construction and principle ; a handle

|
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at the transmitting instrument actuates mechanically a poin
on the transmitting dial, and electrically another pointer on v
receiving dial. ~ ’ o o : ‘
The transmitting and receiving dials are graduated or divid y
in an identical manner. - With the order dials the face of ea
pair. of dials is divided iuto sectors, each sector containing
order. With the range dials a scale of ranges is inscribe
each face, and with the training dials a scale of trainings.
' To indicate any desired order, range, or training, the hand;
_on the transmitfing instrument 1s turned until its pointefl
oppusite the desired order, range, or training. The pointer,
the receiving dial will then occupy a similar position ¥
reference to its scale. o o -
. With the order dial it is desirable to place a bell in the cir®
to call attention to orders, and also, by arranging that no ore
is to be acted upon until the bell is rung, to guard against
order being conveyed and acted on by mistake, in case ,t'h
- pointer be allowed to stop momentarily on an intermedl.ﬂ
order in passing from one to another. : !
. The diagrams attached show the ordinary methods of conne’
ing up the dials. k ;
The following points should be attended to in working
dials :— ' .
'1. See that both dials are back at “Stops” before begint!
work, 1If the pointer of electric dial is not back, discont
line 3, ran out pointer of mechanical dial, connect up, and
back. Repeat till both pointers are back. Check occasion?
during work. Always run back to “Stops » before disconnect!
to replace stores. : e
9. If the reversing push of the mechanical dial is used; *
that it is either quite up or quite down ; if half way the cur’
is cut off. . . LT
3. When the dials are not actually in motion, keep the ban
of the mechanical dial in the rest position. = Its resistance
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’;ﬁng will tell when it is so. . Otherwise batteries quickly run
0 5

¢ distance from receiver to transmitter is considerable.
Suvsskcrion V.—Range Indicator. ,

The range indieator consists of a wooden clock face, paint.ed
ite, with Arabic numerals from 1 to ©, similar to those of a
‘ck marked in black on it to represent the hundreds of yards

"33 to read to 25 yards (see Plate).

,h:'}centric dise to be seen, upon.which figures from 1 to 5 are
i

bible at a tine, . o .
On the face of the indicator, right and left of the figure G, are
“nted in red, figures to show detlection, graduated toread to.15
Wutes up to 2 degrees. The deflection scale can be read to 7%
utes by placing the hand half way between the markings.
1e letters Rand L are also painted in red to denote the side to
lich the required deflection is to be given. o
Lwo hands are pivoted to the centre of the indicator, one
fnted black, with an arrow head, and the other, a shorter one,
tlwith adiamond head. In order to avoid coufusion in reading
}le dial, especially at night, when unless very well lichted up
¢ colour of the deflection hand wouid uot be very apparent,
tre should be a distinct difference between the lengths of the
Yo hands, 'The range arm should DLe under the deflection arm
i should be wo pivotted that its arrow head is close to the face

the indicator, = See § 7199.

A ‘movable dise on a bLoard which has the letters S and I
1 ity to signify “Sliortening ” and “Increasing,” and is fixed
the top of the dial, shows whether the range is constant,

4 At least 12 P.F. Leclauché cells” are required, and more if _

the range. 'The intervals Lietween each number are divided -

R T

bI" the space between the 9 and 1 a hole is cut to allow a black " -

nted in white to represenv the thousands of yards in the -
h";&’e-the hole being only of sufficient size for one tigure to Le
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shortering, or increasing, according as it is vertical or inclined
the S or 1 respectively. : ,

The disc should be capable of being reversed ; one side bc‘f“}
painted black for use in the daylight, and the other side wh
for use when required to be artificially lighted up. f

Disc vertical is a signal to the G.G.C. that he is_to fire *
the ranges shown on the dial, corrected for group ditferen?
without predicting. "

Disc out of the vertical, to either S or I side, signifies to
G.G.C. that e is to predict.

The range indicator is fixed on a wooden easel.

For the purpose of indicating the training of a targel
the gun group when using 2 D.R.F. instrument, a light ir¢
frame A (as in plate) capable of being folded down is tixe !
two supportsatthe back of the indicator. At the top of the frﬂ!“h
is a rod provided with hooks by means of which plates W'
numbers, sirailar to those used for a cricket telegraph, can
suspended. The dial number can turn the frame down
within his reach, and when he has placed the numbers
ordered, raise it up, and by means of a key clamp it in posit!

The fillet of wood B, shown as placed across the two fro
legs of the easel, can be used for suspending the plates if."
indicator is used in a casemate where the tileight of the ir?
frame A might be inconvenient.

Range indicators are made with a clock face of 3 ft. diamel
it may, however, in some cases be necessary to have them
larger dimensions to facilitate reading at a distance. g}l

The indicators, as shown in the plate read as follows : Ran

- 1150 yards, constant, deflection 15 minutes right, training
target 196 degrees. ;

el

P
———
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SECTION VI—~ORDERS OF FIRE,

d SunsecTion T.—The Fived Armament, except Q.F. Guns.

The following orders of fire will be used ;—

Order of Fire.
\

Purport,

¢ Blow Fire.”
“¢‘Blow Snlvo Fire,”

“Ordinary ¥ire,”
¢ from right (or left).”

¢ Ordinary Ralvo Yire,”
* from right (or left).”

‘* Independent Salvo Fire,”

“ Running Past”
(“R.P.7).

Fire by single guns in a named group
or groups, on the order * Shot™ from
the B.C. for each round.

Yire by ealvoes from a named group or
groups on the order *Shot™ from the
B.C. fur each galvo,

Fire by siogle guns in succession, com-
mencing from the flank of any named
group or groups, until further orders,
unless the number of rounds from each
gun is specificd by the B.C.

Fire by salvoes in succession from the
right (or left) group (unless any other
is specified) continuing till further
ovders, unless the number of salvoes
{;‘cén each group is speciied by the

Fire by salvocs independently and as
rapldiy as possible until further orders.

Fire directed on Running Past points,
the succession and rate being deter-
wined locally. :
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In giving the order of fire, the B.C. will invariably prefix _t"‘
the designation of the group or groups to which le intends it 5
apply, thus: “A Group, Slow Fire,” or “B and F Grouf
Ordinary Salvo Fire from the right.” .

In all the above cases, unless orders to the contrary are g1V,
by the B.C,, guns, except ILA. fire guus, after firing will be?
ouce reloaded with the same charge and projectile by commi
of their gun captains. At H.A. fire guns the order ta load will
given by the G.G.C. in case a different charge may be require ‘e
. e will give the order with moving target immediately

svediction for the next round is received, with a standing targ®
mmmediately the group has fired. - : Z

“At slow fire or slow salvo fire the B.C. will give the G.G.C. t
order “ Shot ” whenever he wishes a gun or a group to fire.

At slow tire the G.G.C. will select the particular gun which lr’
to fire. . . ‘ "

The other orders of fire will be followed by the ol'd‘e
“Commence Firing,” excepting that when changing from o
order of fire to another, the new order of fire will Le taken W'
by the next gun or group to fire, without any special order !
comimence firing, )

When using salvo fire, either slow, ordinary, or indu]wllth’"t’,
the guns of a group will fire ax neatly as possible simultancousl
but in the event of one or more of the guns not beiug reat ):
the fire of the group is on no account to he delayed. The ;,'l'";.
which are ready will be fired, and the remainder will wait ¢
the next salvo, ) o

During ordinary and ordinary salvo five, the (1.Gi.C, wil] gi'
the order “Lay” to the gun or group when the gun or grott
next on the flank from which fire commenced has received th
order “ Commence Firing ” from its G.G.C, - )

Further detail as to “ Running Past” will be found in Secti"’g

YIIL

- Y .
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~
T . - - -
f(ill? uses of the different orders of fire are, generally speaking,
b OWS {— .

‘(0)5 fanging :—Slow fire or ordinary fire,’ e
’{i"eg general ]mrp(_)ses.:Tlllfle])endQIIt salvo fire, which usqa_ll y
the greatest rapidity, and still allows fire “direction " to
1in the hands oz the B.C. o e
%nllere salvoes cannot be fired in any particilar:group on
Q'G‘Et of danger from Dblast :—Ordinary fire, by order of. the- .
'le‘@l.l‘t]_le smoke- from any group or groups is likely to
r"“letlle with the fire of adjacent groups :—Ordinary salvo fire
1e leeward flank) or slow salvo fire,
en‘ the event of f()l'(.',il.lg a pagsage being attempted, ov in the
fa}(’ guns firing special case, when used for defence against
“~Running past. C
oy )‘*a_lvo fire of any description has Leen ordered, and any
Ql‘ I8 unable to use it on account of danger from blast, the
C. will (@) if independent salvo fire has been ordered,
rdinary fire until the training alters so as to enable him to
Salvoes ; (b} if slow or ordinary salvo fire has been ordered,
Nva single gun of his group at the conimand “Shot ” (at slow
'Qi(l) fire), or when it comes to his turn (at ordinary salvo fire)
salvoes ean safely be fired.  ITe will take the earliest
?T('_I‘tumt_y of informing the I.C. of the circumstances.
) Igh angle fire guns will invariably use salvo fire, with, if
“ary, tive seconds’ interval between guns, for purposes of
Crvation, : e -

}en"'lil
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SopsectioN IL—Q.F, Guns of the Figed Armament,

_The following Ovders of Fire will be used :—

Order of Fire, | Purport,

1)
¢ Slow Fire,” ’ I Fire to be by single guns at tha target :;i‘
with the range (except when aulo o
sights are used), and the dﬂﬁ"frinl
ordered by the G.G.C.; no gun’

! without the G.G.C.'s orders.

¢ Rapid Fire,” i Fire to begin at once and to go on Indely
: i dently, and as rapidly as possible Vy
* further orders, from each gun, ® e

i target, and with the range (except wd
automatic sights are uscd)and defic”

| ordered by the G.G.C. i
— ]

! Fire to begin at once, and to go on ‘;i‘pl’
n
(

‘“ Independent Fire,”
pendently, and as rapidly as pof
until further orders, from each g4y

| thetarget selected by the gun layeh i

,  less onc is allotted by tho G.G.C-)“,

| (except when automatic sights arc “l'm&

! with Lhe range and deflection estit’ ¢

i by the setter. If automatic slghf’.ﬂuf

! used the layer will estimate the d¢

tion,
—
At slow fire the G.G.C. will give the order “Shot” when ’:'
wishes a gun to be fired, naming the gun which is to fire’
“ A 2 Shot.”
The different Orders of Fire will be used as under : — y
Slow Fire :—By 6-inch and 47 inch ().F. only if absold

necessary to economise ammunition at Jong ranges. Never
other Q.F, (At peace practice, however, slow tire may be vel
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Qo e
gfeptlonally used under the special conditions mentioned in
uq V, Section VIL . .
iy pendent Fire :—When using nutomatic sighting ; or with

Rﬂa_Py sights, if the setter can observe the fire.

I Pid F'ire :—Under circumstances other than the above.

iy the case of 6-inch and 47-inch Q.F. when not used for
i'u lce against Raid, the DB.C. will usually select the order of

.0 be used,

Sunsecrion IIL—T7%e Armament for General Defence.

E_l}e orders of fire to be used with these guns will depend on
. Nature and the conditions-nnder which they have to act in
Q and must De settled locally, and permanently recorded.

menerally speaking Q.F. guns will follow the orders of fire
)| Sown for Q.F. guns of the fixed armament. Other guns
tilcollforrq to Field Artillery Drill, and howitzers to Siege
L ery Drill. The orders of fire for machine guns are laid
Uin Part I1I, Section VL.

ga.d.t) ' r
1
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SECTION VIL—IDENTIFICATION OF sips Al
CHOICE OF PROJECTILES AND POINT
ATTACK ON SIIIPS. '

The object of ideutifying ships is to enable the attack 01}"
to be made with the most suitable projectiles, and to be dir®
on the parts of them which are most vulnerable. ,,A
. Identification is to be performed under the F.Q, Cho*
projectiles and point of attack is part of the duties in act!;
the B.C. subject to any ovders given previously by the F.C. 4

(

Sunsectiox I.—/dentification of Ships, ,
The F.C. is provided with a set of « Ideutification cnl‘dS,
each foreign navy, to Le kept as confidential, and under loc il
key, except when used for purposes of instruction or in &
On these cards are mounted photographs of typical ships o
of the various classes which may require attack by art
piercing projectiles, each class being designated by a eli
The classes are grouped in the cards according to the e
features which are likely to be first made out as the vessel ¢
in sight, such as “ three masts, low freeboard,” &e. The.""e
printed in large type at the head of the card. The obser™"
soon a3 he can make out the leading features of an attat
vessel selects the card on which these are printed, and 1
-aid of the different photographs on that eard en(leav"‘::
decide to what class she belongs. If le finds that she do
belong to any of the classes illustrated on the cards, he 1¢l
her as “not classed,” and she is then known to be unarm®"
or ouly lightly armoured. If he is in doubt as to her cla¥
reports her “unknown.” -

3

=
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ve CMTY out identification satisfactorily; the observer must

¢ use of a good telescope, and be situated so as - to
pr‘llld a c‘lcnr view to seaward from as high a site as I)O?Slb]'t‘,.
e%e the F.(.’s command post is favourably situated it will
" the purpose of a look out station, and the I.C.’s observing
'vL'h Ument will generally be available for use in identification,
Ner® the view from the F.C.'s Post is not sufficiently clear or
gl\u"n‘lt‘d some other spot fulfilling the hecessary requirements
i V¢ chosen, not farther from I.Cs post than is necessary.

OUserver niust then be in direct communication by telephone
he ltwise with the F.C., to whom he will report vessels when
l*‘(:.lg ted, and their class as soon as identified. . -
N i.:he Oﬂ.mr du'tl_eﬂ of observers in look out stations in
Kh‘t’f?tlon with raiding attack, see under ¢ Mauning and
g Q.1 guns for defence against Raid,” Section IX.

N
,"\UBSEC'HON 1T.-=Choice of Projectiles and point of Attack,
)'© brojectiles available for use against ships are common
p) dmour-piercing shot, Palliser shot, and Shrapnel shell.
Mliser however 13 likely to Lecome obsolete for I.L. gans,
\*‘H‘a[{ucl for all guns. ~ Palliser is apt to break up in the
M'Of B.L. guns, and the use of Shrapnel is superseded by
}hlllle gun fire, )

¢ armour of ships may be either wrought, iron, compound
18, iron steel faced), ordinary steel, or hardened steel-(some-
S called “treated” steel). The belhaviour of wrought iron
U struck by a projectile under given conditions is well
Wh, and penctrations in range tables always refer to wrought
. The behaviour of compound or ordinary steel . arnour
ely to wrought iron can be approximately gauged.
lened steel however varies so widely in quality, and iu its
g of resistance to projectiles of different manufacture, that,
ery difficull at present to forecast definitely the effect on
any projectile except after experiments carried out under
za.d.) P2




PART II.—Coast Defence. 212

Section VII.—Identification of Ships, Choice of Projectiles, &c.

identical conditions. In the great majority of cases, v

especially now that its manufacture is better understood,
immensely stronger than the first three kinds, ~ o
" Wrought iron armour must be overcome by being perfor®
If itis T)eyond the power of the gun, little harm is doné
projectile, ‘or head of it, remaining usually in the hole g
plugging it up. If the plate is perforated, the Lole is #°
paratively clean one and is easily stopped. ttll
Ordinary or hardened steel armour yields always Ly frat” 4
and though requiring greater energy and stronger proiectt e
overcome it, is for this reason more difficult to repair. v
armour which is proof against a single blow, will often yie!‘l )
succession of blows which fall nearly in the same spot. W
Compound armour may yield either by perforation or fra’
according to circumstances. o
The following table gives the comparative pesforations ¢
various kinds of armour which may be usually expected i f
are attacked under the same conditions, the l)erforationﬁ"

wrought iron being taken as the standard ;—

Wrought Iron, Compound. [ Ordinary Steel. ’ Ilardenedsm

The distinction between * perforation” and “penetrﬂ“(i)d
must be noted. The above table applies only to perfor? 4
not to partial penetration. Ior instance, a projectile "‘.X‘
under given conditions will perforate a 10-inch wrought
plate, should perforate a H-inch hardened steel one und‘?fc
same vonditions, but must not be expected to penctrate 5
into a hardened steel plate of greater thickness. it

" Common Shell forms part of the equipment of all gnns, I
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n, - -
W 1t may perforate up to about half a calibre of wrought

g aud about § of a calibre of ordinary steel; if of cast steel, a
ct%knmre in each case. It is not however intended for the
m % of any but light armour.  Armouwr piercing (forged steel)
Mon ghell may perforate something over one calibre of
cary steel. It will e fired invariably with percussion
h, ? which will cawse it to burst explesively on passing
uu“g]l the lightest structures. Percussion fuzes are designe
low of the Lurst taking place in the most favourable position
Wside the structure. ]
| ¢ destructive effect of common shell is due to :—
(«.) The splinters of the shell.
(1) The débris of the structure.
(c.) The bursting charge itself,
é‘l‘) and (D) have great effect aguinst persounel, but little on
derlihl; (¢) with high explosives is likely to have both moral
i Physical effect against personnel, especially between decks,
to cause werious destruction to material in addition ; with
der bursting charges its incendiary effect is valuable.
may e noted that 6-inch armour-piercing shell will per-
e 4inches of ordinary steel at all angles of inclination up to
' Foreign whips have seldom better protection than 4 inches
"rdinary steel for their Q.F. guns,
rmor-piercing and Palliser Shot are both intended for the
¢k of armour. R.M.L. guns have Palliser shot only, B.L
'S at present have both A.P. and Palliser. ‘ .
‘\l'xuour-picrcing shot may perforate up to about 3 calibres of
Ught jron and about 1} to 2 calibres of ordinary steel. . They
se used for .

1) Piercing the Lelt with a view to sinking a vessel or
rendering her unmanageable. '

.) Piercing the side armour with a view to injury to

x engines, guns, machinery, steeying gepr, means of

H
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communications, and other matériel proteCte(L
" -them. : . Coh
. As regards (@), it must be remembered that the belt 0
Dut a small portion of a vessel, that it must be struc¥, 'y
below the water line; and that in the latter case a pro]”
gince’ it will soon be deflected and retarded, must ente
water very near the hull ; hence only the most perfect e
¢an gain the'end aimed at. . : -
As regards (b) armour-piercing shot often remain nearly ‘“'
after perforation and develop very few splinters, so thd
damage caused by them within the ship is generally small.
Palliser shot may perforate upto about 1} calibres of wr®
iron and over 1 ‘calibre of ordinary steel. They migh
used on old ships or against light armour with -the object!
or (b) given above, but in"the case of («) the same objec'
hold. "As regards (b) however, Palliser shot will break Ul
passing through wrought jron armour of a thickness of § t‘
calibre or over. The energy of the fragments, however, 13,
owing to the absence of bursting charge. - :
The perforation of each of the above three classes of
jectiles, besides being affected by the quality of armou!
structural strength of shell, is dependent on the striking ve OA
and the inclination of the trajectory to the surface of the arf
At least 1000 f.s, striking velocity is necessary for perfor®
ohe calibre of wrought iron armour, and for other think{‘et
the same proportion must hold. ' The velocities required 1
cases of. other kinds of armour can be deduced from the *
already given of comparative perforations, Caps for 'project]lll
which are at present under trial, may, if introduced, increasef'
powers of penetration.. - o o B
The amount of resistance of armour increases rapidly wﬂjh
angle of inclination of the:plates to the line of fire, and “'l
case of circular constructions there.is only one vertical line & 4
which maximum penetration is possible. The power to pel‘f"!
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{I::;‘)l)()l'ti()llnl to the sine of the apgle' at .whic_h the shot strikes.
L U8t De remembered that the inclination is due not only to.
A.c“ume of the vessel, but the angle of descent of the projectile.
rj[l)é""‘;”’lwl.lf used with percussion fuzes has very little power
|e'"'1§tl'ﬂtl()l'l. If used with time fuzes the difficulty of setting
at a quickly moving target, and of judging the position of
W3 from a high site are insuperable by any means which could
| l{’l"*l(lticull)f employed in action. . )
‘l'r]e selection of the projectile to use is therefore practically-
owed {0 a question of the use of either— ,
gl) Comwmon shell or
hKimJ‘Ar‘nmur- iercing or (with R.M.LS glgls’ Palliser) sh(nt.” To
- officers i arriving at a decision, “Attack Sheets for
81 navies are supplied.  These would be available to the
N for refercnce during peace time, in order to enable him to
'tie any general instructions he may deem necessary, but in
on would be in the hands of each B.C. ' C
n aitack wheet is provided for each cluss illustrated ‘on the
Mtification Cards. At the head of the Attack Sheet is the
tographic portrait of the typical ship, which also appears ou
identification card. Immediately below is a drawing show-
Wthe structure of the ship, with a scale of yards beneath for
izonta]l measurement, and a vertical scale of feet fore and aft
M the funnel. Delow are directions for guidance in attack,
lotes as to the ship’s armament, thickuess of armour, and’
terable points.  Unarmoured portions occupied by crew and
\er armament are shaded red, armour is shown- dead black -
shaded black, and any particularly vulnerable . points are’
irked with a red star. : U : S
.{onvever heavily armoured a vessel may be, by far the larger
1 is open to the attack of common shell, and in this respect
M the strongest ironclads are vulnerable, since thick armour
E:uot be placed everywhere, and the heavier it is in some parts,
‘lighter it must be in others ; indeed, to such an extent is this

—
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the case that the larger portion of every class of vessel, with v¢

few exceptions, is open to this form of attack. A great par )
this space is crowded with men manning the lighter guns, ® "
with gear or machinery, the destruction of which would ?al“;‘l
large quantities of splinters, entail loss to the crew, and dimint® tlhe
efficiency to the ship. In some cases the conning tower of
barbette guns, though heavily armoured themselves, may
much damaged by common shells bursting in the unarmod' 4
portion below them. ’ A

From a consideration of all the foregoing points it is C]e]‘l,
therefore that' common shell should be in nearly all cases ¢ o
projectile selected, armour-piercing or Palliser shot being reser?
for the attack from heavy guns of an anchored or cripl li
armoured vessel at a short range.

When a vessel has been identified and her class communicf't‘c,
to a B.C, the attack sheet assists him in endeavouring to dir®"
his fire on the most vulnerable or vital parts. -~

Where a vessel’s class has not been communicated, or W]‘ed\
time does not admit of reference to the attack sheets, a 8 k.
general rule is to direct fire on the hull below the foremast, 3
this should always be done where ships are reported as “»
classed” or “unknown.” In masted vessels some of the prillc‘f;‘,
guus and the conning tower are generally near the foot of i
foremast, and the greater part of the crew are Letween the f¢!
and mizen masts. : .

In the exceptional case of belt attack with armour-pierc!
shot, it is best to direct fire well forward, as, even if not sunbs )

" ship with a fore compartment filled would be down by the helly
an({) probably become unmanageable, and therefore an 9‘25
target, :
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SE(!"[()N VIIL—MANNING AND FIGHTING A
BATTERY COMMAND.

SunskcerioNn L.—Manning a Battery Command.

;}:Vllen troops are manning a battery col'nmaud'for the first
hl(lu’ t!le Manning Tables will show what its requirements are,
o officers and men can be allotted to the various dutiesat any
Venient time previous to or on their arrival at the work.
t¢ details, if any, belonging to the Distriet Establishment will,
hhp"ﬂslble, accompany the other details to the work. If this is
Practicable, they will meet them there. The details belonging
f’?lch battery command will be met as they arrive by the master
ner or non-commissioned officer in charge, who will report
aelf to the B.C., direct him to the manning parade for his
{‘numd, and give any information required.
}uvllen the details are well acquainted with the command they
"¢ to man, the above arrangements will be unnecessary,
Wwo methods of manning may be employed, viz. :—
. Manning as for instruction.
B, Manning as for action,
° will be used only when details are not well acquainted
‘th their places and duties ; B., the service method, at all other
les, whether for drill, practice, or action.
1 the case of A all details will fall in on the manning parade,
be marched from thence to their places in action, and every
“{il of preparing for action will be gone through deliberately
b

!

carefully, . .
1 the case of B, details will go direct to their places in action.
saration for action will not he less careful in this case, but, in

4
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war, stores must be in their places, all tests carried out pl‘e"‘lo .
to manning, and at night all lamps lit. The procedure ¥ '
. manning for drill or practice by B. is based on this suppositi®s
The Jetters A, B, or both of them, are prefixed.to '
instructions below, which refer to A only, B only, or to V™
niethods respectively. = - o .
The duties of the several officers, &c., on manning will be S
follows :— . . - S '

Buttery Commander.

(A.) Immediately on arrival at the work (if the commaﬂ‘,l g
to be manned at once, otherwise on the ¢ Assembly” soundity
the B.C. will form up the details as quickly as possible ot ¢
mauving parade. As soon as the G.G.C.s and seniors of ot! "
details have reported to the B.C. (as laid down in the follo“’“ll,
paragraphs), he will give them all the instructions that cab ©
veniently be given before action, such as case of laying, llle,"gv
of range-finding, communicating orders, giving elevation, ri2
ammunition supply to be used, measures to be taken on casud ”
to }’)ersonnel or material. . v o
f guns are not to be at once loaded with common shell he ¥
give orders to that effect. g
e will then give the order  Prepare for action,” and g0
his command post. : . 5"
(B.) On the “Assembly,” followed by the “ Double,” sound”’il,
the B.C. will go straight to his command post. (If the d(’mh,
are fallen in under his command lLe will ficst give them |
order, “ Prepare for action, double.”) . it
(A and B.) The B.C., on arriving at his command post Wﬂ
- satisfy himself that his communications are in working Oljde’
charts, &c., ready to hand, and if D.R.F. is used, that it
properly set up. ‘ . ' ‘
If time admits he will await the repert, “Ready for acfrlf’"l’,,
from his subordinates, and then make an inspection o
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%::“PS,. ammunition, stores, &e. Otherwise he will make this
Spection as opportunity offers at any time before or during
Uses in action. - :

8 soon as his command is veady for action, he will report it
to the F.C. ‘
\ Gun Group Commanders.

h_(A-) Ou the “ Assemlly » sounding, or on’ receiving orders to
at effect from the B.C., he will fall in on the Manning Parade.

' . A g i
M 8oon as his details are fallen in, he will give the order—
&« . .
IR Group, tell off,” and when each detachment is told off,
....... Grouy, number detachments from the front.”
s

*'t{.[? will then personally make 'certztin that the .wlu‘n]e of.his
] Atls ave present, ':md know their places and duties in action,
Yere to obtain their stores, &e.  11e will then order—

Pl‘“ ‘e Group, stand at ease,” and report, e Group all
besent and correct” to the B.C., and fall in two paces from the
Wtre of a flank of his details.

‘On the B.C’s command, “ Prepare for action,” each G.G.C.
thlll march 1}i.~4 details to the group e is to man, and, arriving at
¢ guns, will order—

“On your guns, double.” .

LW!IGII he is satisfied that each detachment is in its place,
* will order— :

“: ...... . Group, prepare for action,” and see that carbines (if
rried) are at once placed in the racks or receptacles provided.

4(B.) Oun the “Assembly,” followed Dby “Double,” sounding

%‘ on the B.CVs order, “Prepare for action, double”); each
3.C. will go at once to his group. .

.‘A and B.) Unless stores are in position at the groups, each
ol

) £.C. will bring from the group store any tables allotted for
% use, and will see that each detachment brings up its stores in

|
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4 quick and orderly manner. Ile will ensure that those artit lo‘
which are common to two or more guns, or to the group, are ¥°
omitted, and are placed in the positions allotted to them. o
He will inspect the group store, and satisfy himself th
nothing required for the working of his group remains in ther*
At night he will see that the proper lamps are lighted and * y
the right places. e
He will make sure that his G.C.’s thoroughly understand ¥ X
case of laying, means of range-finding, and giving elevatioy
source of ammunition supply, &e., to be used, and the meth"”
of replacing casualties. ]f
Where P.F. is installed, and Case Tor IT is to Le used, ;
Wwill see that every preparation is made for using Case III
required, "
(A.) Ile will see that group differences are correctly marked ¢
the gun floor, and superintend the testing of racers, yard scal )”
cylinders or buffers (P.F. dials and firing circuit if installed
and gaueing of shell, '
He will ascertain that all his communications, electrical .
otherwise, are in working order. A4
He will inspect his shell and cartridge depdts, and see thii’
projectiles and gaschecks are thoroughly clean, and gasched
slightly smeared with oil. ' "
As soon as all the guns are reported Ly the Gun Capta”
“Ready for action,” he will wake a formal and thorough insp® 1
tion of his group, gun by gun. As each detachment is inspe‘f'tei
it will be called to attention by its G.C. Each man will then *!
or stand up in his proper place to attention,. When the G.0-**
has passed, the G.C. will order, “8it (or stand) at ease.” C
In default of orders to the contrary from the B.C,, the G-G'_ﬁ
will then give the order to the group to load with common 8h¢
and percussion fuze,
Iie will then report to the B.C,—
 rerenne Giroup, ready for action,” .

4
14
.



\ 291 PART 11.—Coast Defence,
k

Section VIII.—Manning and Fighting a Battery Command.

t}x(h') In default of instructions to the contrary from the B.C,,
| & GLGLC. will give the order to load with common shell and
"cussion fuze to each gun as soon as its G.C. reports it, * Ready
tqr Action.”  As soon as all are loaded and run up he will report
the B.C,—
e Group, ready for action.”

IIe‘ will superintend the tests, and make the inspection
d"“tloned under A above as opportunity offers, but will not
“fer loading or making his report to the 13 C. for the purpose of
Utying them out. .

A and B.) If at any time Le finds anything out of order which
Mot immediately e put right, he will report to the B.C.

{ He will call his group to attention (if sitting at ease) when
8 B.C, inspects it, will accompany him on his inspection, and
,él"e. “Sit at ease,” when he leaves it, unless there is work to be
Wried out,

4%

Gun Cuptains,

h(“»\_.)_ On the “ Assembly ” sounding (or on being ordered to
1l in) each G.C. will fall in on the manning parade with his
byny detachment, and will at once satisfy himself that all his men
% present, and in their proper places.

| On the G.(3.0.’s order to tell off, detachments will be told off
“ultaneously in the ordinary manner.

- On the order, * Number detachments from the front,” the G.C,
X the leading detachment will number his detachment % Detach-
heng A1 7 (or as the case may be), the others numbering
ilarly in succession.

1 0u the command, * On your gnns, double,” each G.C. will form
) his detachment in rear of the gun he is to man, and facing
\e front. :

On the G.C.Cs ecomand, * Prepare for action,” each G.C. will
% that the carbines, if carried, are at once placed in the racks
’ircceptaclm provided for them, and will then lead his detach-

>

1
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ment as gnickly as possible to the group store, and see that et}
wan brings up his appointed stores, and that preparation !
action is correctly carried out, differences marked for his 9%
gun, racers, yard scales, cylinders or buflers tested ; also 2+ |
firing circuit if F.F. is installed, that hisshell and gas checks Del'
clear, and gas checks oiled. Ie will then place his men und
cover, sitting (or standing) at ease, and report to the G.G.C. -
. When the G.G.C. inspects his gun, he will call the detachﬂle;r
to attention, accompanying the G.G.C., and order the deta" '
ment to sit (or stand) at ease when he has passed. ;
© (B.) On the ** Assembly,” followed by ‘Double,” soulld“i‘g
(or on the B.Cs order, “Prepare for action, donble”), each (* ”
will go at once to his own gun, and see that his detachment r
the same. He will see that his gun isin all respects ready f"
action, aud will then report to the G.G.C. ¢
© e will make the tests and iuspection mentioned above 11“‘]69
A as opportunity offers, but will not defer his report to “,-’
G.G.C. for the purpose of carrying them out, - M
(A and B) 1f at any time he finds anything out of ol'd]”e
which cannot Le immediately put right, he will report to ?“
G.G.C. .

Range Group Commander (or Senior non-commissioned ()ﬁ@'r '
of the D.C’s Staff).
. (A.) On the “ Assembly ” sounding (or on receiving orders tf?,
that etfect from the B.C.) he will fall in on the manning parat ‘l'
and will see that all the B.C’s statl’ are present and in’ the! o
proper places, and know the duties they have to perform, W ers
to obtain their stores, &e.  1le will then report to the B.C.— .
© «B.C.% staff all present and correct ” (and if. R.G.C. fall in tW€
paces from the centre of a tlank of the B.Cs statf). ‘n
.. On the B.C’s order, * Prepare for action,” the R.G.C. will g;,,
with the P.F. operator to the range group. A

-
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lother details will bring up their stores, go straight to thew
Aces, and prepare for action. - : o
Che 1t.G.C., as soon as he is atisfied that the P.F. instruments
We been correctly prepared for action, will report to the B.C.,

ange (froup ready for action.” . o )
{(B) On the * Assembly,” followed by “ Double,sounding, or
Lthe 1.C.s order, * Prepare for action, double,” the R.G.C. (if
tre iy one) and all members of the B.Cs staff will go as -
i‘nck]y as possible to their posts, and see that their instruments,
b, are in all respects ready for action. S

The 11.G.C., as svon as leis satisfied that all the P.F. instru-
lents Liave been correctly prepared for action, will report to the
C,, “ Range Group ready for action.” . : S

mmunition Offizer (or Sendor N. C.0. of the dmmunition Detail).

h(f\.) On the ¢ Assembly ” sounding, or on receiving orders 1o
& same effect from the B.C., he will fall in on the manning
Atade, and will see that all the ammunition detail are present,
ow the duties they have to perform, where to go, &e., and
hat they are acquainted with the regulations for safety in
Nagazines (see Part I, Section IV). . s
§1ie will then -report to the B.C,, * Ammunition detail all

esent and correct,” and will fall in two paces from the centre
¥  flank of the ammunition detail. :

Ou the B.C.’s order, “ Prepare for action,” he will see that the
letailu ¢ro direct to their places in action and prepare to supply
imunition. © : I

He will make an inspection of all sources of ammunition
pply, main and expense magazines, cartridge-and shell stores,

Wl enxnre that his men are properly posted, and kvow which

imunition to issue, and iu what order, that all appliances

fts, &e.) are in working order, and lamps ready to light (or -

hted if required). ) .
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He will ensure that the regulation for magazines (see Parb
Section IV) are carried out. s
ITe will then report to the B.C,, “ Ammunition detail reaty

for action,” and will continue to superintend the work of !
mmen as may be required. . l?

~ (B.) On the “ Assembly,” followed by the “ Double,” soundit
(or on the B.C.s order, “Prepare for action, double,” the A%
will see that his details go direct to their places as quickly 10

possible, and make all preparations mentioned under A. - 1
will ensure that the proper precautions are observed as under »1""
As soon as he is satisfied that everything is in working ord”!
he will report to the B.C. as under A" "
ITe will make a complete inspection as ordered under A,
will not defer his report to the B.C. in order to do 8O, ﬂ
!
|

Lermanent Staf,

(A and B.) The duties of the above in the case of Aor B W'p
be decided as Jaid down under Permanent Staff, Section ¢
Subsection VI. by

As a general rule when a work has to be manned, whether » |
A or B method, the district gunners would proceed at once 1
their guns, so that all doors may be unlocked, ia.mps lighted, f""e |
stores ready for issue, if not kept so always, by the time tV {
group details arrive. L

“ Cease Firing. Replace Stores.” (A and B.)—When “Retit?,
i3 sounded or “Cease firing. Replace stores,” ordered, all det® o
as soon as they have replaced their stores (unless orders to the.,
coutrary are given) will fall in iu their places on the manni® 1

rade. -

The Battery Commander will then collect reports as tg
casualties and expenditure of ammuaition, and will transm!
them in writing to the F.C.
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Sunsecrion 1L—Fighting a Dattery Command.

,,r& buttery command may be fought by either P.F. or D:R.F.

}aEOme groups by one, and some Dy the other) in the ordinary

I'f2 or by running past points.

lhere is much variety in range-finding installations, and forts

ly fatteries differ widely in their construction, and in the con-

l-')“ﬂ under which they are intended to act. So that it is

it that the method of fighting a battery command cannot

Mtisfactorily laid down to meet all possible cases, All that
¢ done is to indicate principles of action. The particular

thody most suitable in each case must be studied locally, and

,'lla.ncntly recorded.

our typical examples will be dealt with, viz. ;—

,;l-) An open work with P.T. installed.

‘{" A casemated work with P, installed,

%) An open work with one D.R.F. installed for each battery

(’ command.

1) A casemated work with one D.RR.F. installed for each

battery command.
rRem:n'ks on—
*) Fighting by running past points are added,

i (a.) An open work, with D.F. tnstalled,

he B.(4%s position will be normally at his command post, but
hay Jeave it if necessary, provided that he arranges for a
1sible person to remain there to receive and carry out
s from the F.C., and to observe and correct fire if the B.C,
%lable to continue doing so. L
. ere ohgervation of fire from B.C.’s post is difficult, arrange-
" should be made for carrying it out with the help of an
L(g.a.d.‘) Q
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observer to a flank, or on a higher site, as described in Part’, ‘
Section VII, para. 6. h

Indication of target.—When the enemy approaches, the i
will inform the B.C. what target he wishes bim to engag®. ‘i
information may be conveyed to the B.C. by telling M1 &y
square the target occupies at the time, or by description g
as “leading ship,” “second ship of starboard division,
according to circumstances. The square system is nob %A
mended unless the target is stationary, or nearly so ; and, g
tken, not unless description is impossible. It is rarely succ .’ﬁ
with a moving target. At the same time, the T.C. Wl
possible, inform the B.C. of the class of the ship. \Vhate"era
message may be, the B.C. will at once transmit it to his '”t
(or P.F. operators), and the P.F. instruments will be broug '
bear as ordered. -

It will generally be possible for the B.C. to assemble il
(.G.C.’s, aud actually point out to them the target, i “Sga
Case [ or IL. If so, this method is to be preferred, as t“'r“;,
indicator tables are generally unsatisfactory at a moving 18 (

Cuse of laying—Any Case can be employed as ‘the i
thinks fit, but it should be borne in mind that whenever.
possible guns should be laid for direction over the sights.

Commencement of fire.—On receiving the order to gomr}’eod
firing from the F.C., the B.C. will lose no time in carrying 1",
using the orders of fire most suitable to the case.

B.O’s corrections in range and deflection will be lﬂﬂdevn‘
accordance with Part IV, Section V1I. Range correct ions "
be communicated to the R.G.C. (or I.F. operators). De e
correction to the G.G.C., except with Case 111, when they
be communicated to the R.G.C. (or P.F. operators). '

Although fire should not, as a rule. be opened without -e
1.0’ order, the B.C., if he has received no orders on the )
Ly the time the enemy has arrived within the fire area of 82
his guns, will ask the I"C. for instructions, and, in defat!

‘
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Ving any, will exercise his discretion as to the opening of
Want of orders may be due to interrupted communication,
Uidue delay may cause diminished effect.
must however be borne in mind that guns not firing
Keless powder must never be used when their smoke is
¥ to0 inconvenience Q. F. guns in dealing with raiding attack.

; Gun Group Commanders (Cases I and I1).

ll& soou as each (.G.C. receives orders as to the target, he
| point it out to his G.C’s and G.L.s, and see that his guns
ept truined on it with approximately the right elevation.
® will gee that the orders as to deflection are carried out at

guu, .
\y soon as he receives the order, “Shot” or “Commence
\g,” he will make his prediction (if one is necessary), and
®the final range to his group, or that gun of it which is the
" to fire, (But he will not do this in the case of ordinary
"0 fire, if fire does not begin with his group, till the group
kh })ef(u'e his to fire has received the order,, “Commence
&g,’ from its G.G.C.). - . ' N '
G.G.C/’s prediction is the range selected by him, on the
f!‘&ur;mcc of which on the dial he intends to order his group
h&u_n to fire, and is in advance of that shown by the dial at
time by about the distance which he estimates that the
e will increase or decrease before final laying is completed.
actual range given to the group or gun will'not necessarily
ble same as the pradicted range, since this 1uay be subject to
e of the corrections, such as that for displacement, which it
here the range is “constant” no prediction is necessary.

s&()uld the dial show the predicted range before the group or

’L“c:wionully the duty of the G.G.C. to make. ... X
\

is read y to fire, the G.G.C. can order * Fresh lay,” and make
% prediction, but it is not advisable to incur the delay which

tauses unless the range is likely to have altered considerably

(g.a.d) : Q2
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e
before they are ready. To decide quickly on this point i of“,
most difficult, and requires experience and readiness on the
of the G.G.C.

The following example illustrates the above explanation-
G.G.C. has noted that the range is'decreasing at about the’,
of 50 yards in 10 seconds. e receives the order to «Comm¢:
firing” when the dial is showing 2223, and he knows that it A
take his guns about 10 seconds to be laid and ready, ITe t%°;

“fore decides to fire when the dial shows 2175, and this * |
predicted range. But there is a difference correction of Y
yards, due to the P.F. in use being that belonging to an’
group. The final range which he gives to his guns is therelel‘
2200 yards. When the range 2175 appears on the dial he or*
“Commence firing.”

Considerable practice is required in making prediction?
final range ; if they are too long, valualle time is lost, 3
short, the G.Ls ave hurried ; knowledge of the channel W1y
of great value to the G.G.C. The rate of movement ©
dials should be carefully noted, as well as what the detach™
are doing; an officer of experience can generally estimate
soon they will be ready to fire. y

The G.G.C. will insist on all work being carried ont 8™,
and quickly, but will always take advantage of pauses in 8¢
to allow his men to go under cover and sit easy, so as 1%,
fatigue them unnecessarily.

Gun Captains (Cases I and II),

As soon as the target is indicated by the G.G.C., the G'(i'ﬂ
responsible that the gun is kept trained on the targeh £
elevated according to the dial, so as to be ready for the y
range, !

e will make racer corrections if necessary. ﬂ

When the G.G.C. orders, “ Commence firing,” he will be ¢3%
that all is correct before ordering his gun to fire, ~

o
b
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i R .
f[e 18 responsible that drill is carried out smartly and correctly,
" a8 his gun is concerned.

F
iI ‘ Gun Group Comananders (Case I11).

¢ will order the switch to be put to lay at the time directed
i Making his prediction under Gun Group Commanders
‘3"'3 Land ID.

(

Gun Captaing (Case 11T).

[he principal duty of the G.C. peculiar to this case is care for
JAlety of his detachment; he must never put in the firing
ﬁ Il all are clear, and if “Fresh Jay” is given, permit no
l t g0 to the gun until he has taken it out, and given the
*, “Take post to lay.”

Range Group Commander.

R all three cases the R.G.C. will carry out as complete super-
'L as possible of the observers, and will be careful to inform
. if anything goes wrong, either with the material or
nnel of his command. Ie will receive and transmit to his
™ers all the orders of the B.C., unless the location and
ST of the cells renders this impossible.
he (or in his absence the senior observer) will at once report
® Battery Commander if an instrument is out of order from
Cause, 4o that alternative methods of fighting the guns of
Eroup for which it was working may be taken up at once.

Ammunition Officer.
Jring action he will exerciso a careful and constant super-
,t over the whole of the supply, and keep note of all the
,hhmtiou expended. Lo
!B%ammnnitiou ofticer should do all in his power to assist
(. in nrriving at a knowledge of the state of his powder,

i
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" Though for peace practice it will often be advisable to 1%
small batches of ammunition to prevent accumulation, in ac
war the main point would be to ensure the greatest unifor?
of shooting by using the largest batches possible.

A B.C. should always be informed when it becomes neces
to issue cartridges from a fresh batch. )

All temporary depits and expense stores will be filled
from the main magazine and shell stores as the ammunitio
them is expended, unless orders are given to the contrary. !

After action he will see that all lights are extinguished,
that all stores are properly closed and secured, unless order
the contrary are issued.

He will subsequently make a detailed statement to the Bat (
Commauder (or other responsible officer) of all ammun!
expended and the remains,

(b)) A casemated work, with I F. instilled, ‘

Except as stated below, the remarks under («) apply. ,
_ Indication of Turget.—The Indication of target to (.0.C.*,
Cases I and II will generally be a matter of difficulty-
possible, the B.C. should assenible the G.G.C.’s, and perso?
point out the target to them. With a slow target, the t"‘re]
. indicator tables might be successful. Or, the target ha o
been_indicated to the P.F. operators, and picked up by tH°
the B.C. might indicate it to G.G.C’s by directing tlle"'h‘
refer to the Eials for its range and training. They would
proceed as described in Section IV, Subsection TV, . ,’
Case of Laying.—It may sometimes happen that in
instance Case III alone can be employed, and there may ¢ f
be occasions when this is difficult to carry out. Local arf"'n,c
ments must then be made to meet the case, and permane”
recorded. : 1

Whenever possible, however, Case IT should be employe“{
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Commencement of Fire.

W_ith guns as crowded as they are in most casemated works,
{ Cial care will probably have to be given to the order of fire,
“ases [ or II are employed, to avoid groups inconveniencing
“h other by smoke. -

) An open work, with one D.I.F. installed for each Buttery
Command. o .

EXCept as stated below, the remarks under (a) apply. - . °
Indication of Target.—To G.G.C’s as under (a). The B.C.
U pergonally point out the target as soon as possible to the
“WF. operator. S
Case of Laying.— Only Cases I and IT can be employed.
ommencement of Fire.—The remarks on ranging and orders
fire under (a) apply, but B.C.’s range corrections will be put
he range indicator at the D.R.F, -
Gun (roup Commanders.— As under (a) G.G.C.; Cases I and I
"8 instructions for prediction under (a) apply equally to this
%e, D.R.F. and range indicators taking the places of P.F. and
4ls, Difference corrections will almost invariably have to be
blied, Quickness and certainty in predicting can never be
to'«'tined unless B.C. and G.G.C.s are accustomed to work
gether, and place mutual trust in each other.
Gun Captains.—As under (a) G.C., Cases I and IL
Lange Group Commander.—There will not be one.

(d.) A Casemated Work, with one D.R.F. installed for each -
- Battery Command. o
he remarks under (a) apply except as stated below.
‘Pase of Laying.—See under (c). -
(ndz'mtion of Target.-—See under (b), except 8o far as relates
o indication by P.F.
Commencement of* Fire.—See under (c).

it
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Gun Group Commanders.—See under (c).
Gun Captains.—See under (c).
Range Group Commander.—There will not be one, p
(e.) Fighting by Running Past Points, b
L. In the event of Forcing a Passage being attempted. 2
There is one point at which fire is likely to be most eﬂbc"’iyﬂ
viz,, when the ship is at the shortest range, and the line of
is at right angles to her side. ;
Ience this i1s the spot where the heaviest fire should be po“r.”
in, and the whole scheme must be arranged so as to ensure”
being done. il
The following diagram will explain the principle which shot
be followed, such modifications as local considerations M
necessitate being applied. !

- P c
‘\\ ':2 \\ Pl ¢ ! ¢ ¢
. C N\ C! e :
\\ \\ i c a
—_— s : |
~ N
Direction of attack, >~ :\ !
Ny et :
GI‘QF k

F is a fort protecting a chaunel ¢ ¢, F' P is the shortest rang®
at which the line of fire is normal to the vessel’s arniour, anc |
the spot for the main salvo. Taking the highest speed at whic?
ships can enter and the time necessary to ensure every £
being ready after a previous round, a second point P! should be
laid down ; this is the last spot at which a round should
permitted, any guns which cannot be fired here should reser?
their five, .
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Je{“ leaxt three minutes should be allowed to ensure this round
,M“lg ready ; It will be fixed so0 as to give this. Supposing the
tl‘{{e of I 1o be 1,500 yards and the speed of the vessel 14 knots,
Wie 1ilt_ter will pass over about 1,400 yards in three minutes. This
b, §1ve I, and its range will be about 2,050 yards. A secoud
I,Q“lt P2 may Dbe calculated on the same scale of time, and its
iz would be about 3,170 yards,
Under these conditions tables may be drawn up defining the
Y:‘“tﬂ, and this information should be entered in the fort record
ok and fighting books, and the racers of the guns should also
,arked for the direction.
\ lie position and number of the points must vary according to
'¢ direction of, and range to the channel,
W the same principle fire can be defined, and continued
‘t Yond 1* on the inner side. This continuance will, however, in
‘;I‘Q‘C:.Lse of the intermediate forts of a line of defence, be seldom
Wicious till the last ship is passing ; their best and most
‘Cessary work lies with the ships at the most practical range.
h t would appear desiralle that every endeavour should be
Wle to disable the leading ship—a vessel sinking, unmanage-
|hj e, or unalle to keep lLer station, would delay all Dehind her
Mless the channel were a wide one.
& Agadnst Raiding Attack—Similar arrangements must be
(}e in the case of guns provided with special case for use
?&”l_lnst torpedo boats. In this case it will probably not be
irable to attempt to traverse or elevate the guns,
'Bj\ fixed elevation and training, different for each gun, so as to
‘,“01‘ tho channel, or the most important part of it, with the
Read of the shot is most likely to produce effect.
J etails must, Lowever, be arranged locally to meet the
Wicular requirements of each case.
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SECTION IX.—MANNING AND FIGITING Q.F. AN
MACIUNE GUNS FOR DEFENCE AGAINST RAID-

" In time of war the strain on the manning details at th":;e
guns is certain to be very severe, They must be on the -'l]°n
day and night, perhaps for months, and ready to man the gU
if required at a few secondy’ notice. Under the most favourt b
circumstances warning of attack cannot be expected to red
them more then a few minutes before they are required to "l’l
fire, and when they do so their targets will probably il
humerous, very speedy, under fire for a very short time, &
perhaps only dimly visible. (See Sections IT and IIL) Iy

It is clear therefore that officers and men must e p:l.l'ticul:l":'ll
selected for smartness and activity, and that very spedt
training and organisation are a necessity. In the absence of “"I'e
war experience under like conditions, close study of the prob? g
needs of service is indispensable before definitely fixing ”,'h‘,
details connected with manning and fighting these guns. 'l_th
experience gained from the blank practice in combination Wi
the Royal Navy should be of the greatest assistance.

Precise arrangements must be made with the utmost cal
locally after cousideration of the special requirements of e
case. The following instructions are intended to serve 83
guide to this end. :

i

10
I

. |
SupsectioN I.—Manniny. -
e . . it
Under the conditions outlined above, reliefs are a ne Ceﬁ;.’r‘y
and acce mmodation for these must be provided in the immedH
vicinity of the guns.
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W.TWO reliefs will probably be sufficient. The relief on duty
il remain on the guns, and at night will bivouac alongside of
oo, making use of any shelter that is provided or can be
Mprovised. .
- here convenient depdts to hold an ample supply of ammu-
ition exist in close proximity to each gun, a relief for the
Mmunition supply party will probably not be required, but
ey and the relief off duty must turn out at once on the first
m firing,. The ammunition party will then proceed without
0“rther orders to replenish the ammunition depéts ; the relief
% duty should fall in at any convenient place, previously
Apointed, close to the guns, so as to be available to replace

4sualties, or men fatigued in action. .

f fixed ammunition depdts close to each gun do not exist,
%ome place convenient for rapid supply must be selected, and at
4l events a few rounds stored there.
| d_All spare parts and stores belonging to the guns must be
,18_p0se4[ under cover close to them, so as to be available for
tefitting at the shortest notice. .

" Thers should always be communication from each group, or
Vhere groups are not much scattered, froni a central group to
he look-out station or F.C. post. (See Section ITI, Subsection 1.)
he means of communication, telephonie, visual, or otherwise, .
hust never be left unattended, and where it serves more than
fme group, orderlies will probably be required to carry warnings.
Reliefs for these details must also be provided.
A relief going on duty will be carefully inspected by its
.G.C., who will satisfy himself that all details are present and
now their duties. They will then be marched on their guns as
Yon as the relief going off duty has been withdrawn from them,
td ordered to “ Prepare for Action.” .
i Although the guns should always in war be kept prepared for
lumediate action, it is desirable that preparation for action
thould Ve formally carried out when each relief goes on duty, in
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3
order to prevent defects which may occur after the first pe
paration for action, going unnoticed, Kach G.C. will repor
“All Correct” or otherwise to the G.G.C. as soon as le hd
prepared for action. o

The relief going off duty will not be marched off or disnus:w‘t
till the G.G.C. of the relief going on has satisfied himself that
no stores are deficient. ‘

The G.G.C. will be particularly careful to sce that the brc?"’k
and firing mechanism and firing batteries are in good workid
order, sights properly fitted (if automatic, adjusted), and mean®
of illuminating them by night correct; ammunition ready fo!
imumediate issue, lamps ready for use, spare parts handy an¢
ready for fitting, communications with the look-out station an
elsewhere in good order,and that the man attending thet
understands any code or signals provided. ,

When sights are not provided with their own means of illum?
nation, arrangements must be made to admit of laying by night:
This is generally best effected by chalking the foresight, an
causing a bulls eye lamp to be held or fixed so as 10
illuniinate it. '

Where there is a rise and fall of tide, automatic sights must
be readjusted at frequent intervals, .

Every firing battery should be tested once ju each reliof with
a primer in an empty cartridge.

Spare ‘parts should be occasionally fitted, but to avoid gun®
being out of action if required at short notice, this should be
done gun by gun, and never at night or in thick weather. Y

Lamps should be lighted Lalf an hour before dark. )

When the G.G.C. is satisfied that evervthing is ready fof
mmediate action, he will allow his detachments, with the excep-
ion of one man for watch duty at each gun, to bLreak off, bu
vill on 1o account himself leave the group, or allow any man ¢
s detachment to leave the immediate vicinity of his gun withoub
ermission, which should be most sparingly given, and as a rule,

]
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™y when the man can be temporarily replaced by one of the
tlef off duty.
he man on watch at each gun will be frequently relieved, in

Uer to avoid tiring his sight. e will remain by his gun and
t}ﬁep a continuous and sharp look out to seaward, reporting to
‘e G.(+.C. at once any vessel which approaches. Where tle
‘;tlng of the group does not allow of a clear and extended-view
' ¥ seaward, it will be advisable to select an additional watch
0st, wlere one can be found, as near as possible to the group,
L“ keep it constantly manned and relieved in the same way as
lle watches on the guns. Endeavours should be made to train
r:len at watch duty at the guns Ly day and night, so that they
dlay be able to recognise the different types of vessels and
scribe them and thelr position accurately.

0 At night or in thick weather, guns will be kept loaded, but
p 'e breech will Le left open. Machine guns will be kept ready
Or rapid fire.

At night, it will probably be advisable to keep the guns of a
Stoup trained on divergent lines, so as to divide between them
:‘.‘ld cover the outer limit of the illuminated area, and to set the
tights of each gun at a range corresponding to the distance of
s limit at the training given. DBy this means wherever a boat
ﬁy first appear, at least one gun should be ready to fire without
tlay, .

Where guns are so close together that the flash from cordite
Ehi\rgem has a blinding effect on detachments by night the
ideavour should be made to erect screens so that men may
ot be exposed to the flash of adjacent guns; that from their
“n will generally be screened Dy the shield.

Sussection 11.—Fighting.

Commencement of Fire.—If the G.Q.C. receives warning from
i}le look-out station of impending attack, he will at once order
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his detachments to take post and load (if the guns are not loaded)‘; |
and make every preparation for opeuning fire as soon as
enemy appears within range. )

By day.—When any craft is reported by one of his men o
watch, he will make a careful scrutiny of it; and if he conside?
it in any way suspicious, will refer to the look-out station {0
identification of it = If obviously hostile, or if reported so by
look-out_station or by the examining vessel, or in the case of i
torpedo boat which is unable to prove itself friendly, he will (%
the absence of any local orders to the contrary) open fire as eaf
as possible.

By night.—11e is responsible for the immediate opening of fir? |
on any small craft he may see, When any boat or vessel
reported to him, he must come to an instaut decision a8 ¥ |
whether it is of a type which he is boand to attack. Tm'pedu J
boats will invariably be treated as hostile unless they can Prove
themselves to be friendly. It isextremely unlikely that friend”
boats will be allowed to enter the illumivated area at nigh®
owing to the impossibility of distinguishing at the guns betwee!
friend and foe, but should they be permitted to do 80, somie SeC’Yy
signal would doubtless be agreed upon locally, and promulgat? 1
to those concerned. Such permission, however, is strongly to
deprecated, as greatly enhancing the difficulties of the defence .
and_entailing responsibility and anxiety to the G.G.C,, whos®
duties ‘will' in any case be onerous enough. .In the abﬂe"c:a‘
of any special arrangements of this nature, a friendly bo%" |
entering the beam of a light does so at lier own risk, and if st*
or disabled is alone to blame, . . S

If the G.G.C. decides to open fire L2

(i) where automatic sights are in use, or if the setter ¢*"
observe the fire, he will at once give the command “Indepeunde?’ |
Fire,” and may allot to each gun its target, or leave the g% ‘
layers to select them as he considers best. - - ., " d"
. (iL) Under other circumstances he will give the range &M
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lef’lection, aund the command *“Rapid Fire.” Fire will then be
“rried on as laid down in Part 1V, Section VII, B.
¥y night or in thick weather, when it is important to take

i"dvantage of every second thal a boat is visible, the first round

each gun should be fired by the man on watch at it, but the
Yetachment will immediately take post, and fire will be continued
U the usual way.
\ Selection and indication of Target.—Where an_aitack is made
U force, selection and indication of target will probably be
atters of extreme difficulty, particularly at night, owing to
16 large number of boats in view at the same time. Efficient
istribhution of fire is of the utmost importance, and previous
derstanding between groups as to selection of targets would
Wpear to be necessary, in order to avoid one or two boats
rawing the whole of the fire, while the rest escape it. What-
\E"el' scheme for the distribution of targets is approved should
% thoroughly understood by all G.G.C.’s and (in case of inde-
endent fire) gun layers concerned.
Iudication of target can probably De best effected by both
deSCribing and pointing to the boat selected.
Orders of Fire.—On account of these difticulties and for the
e of rapidity * Independent Fire” will be the normal order of
\‘Fel when automatic sighting is used, or when, with ordinary
ja‘ hts, the setter can observe the fire and correct the elevation.
nder other cireumstances “ Rapid Fire” will be used.
Observation of Fire.—In all cases the G.G.C. must keep a
‘reful watch on the effect of his fire. When using rapid fire
‘lilul ordinary sights he should endeavour to gain assistance in
|3timating the range from a knowledge of local sea or shore
 Mrks, if any are visible. ITe must be careful not to be misled
4 his observation of fire Ly rounds fired at the wrong target, or
‘hbm other groups, or, especially at night, by shells grazing short
% the target, and bursting on ricochet. )

Deflection” and Point of Attack.—Deflection will require
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watching. The endeavour should be made to direct fire !
below :— . )

(L) At the part of the boat oceupied by the boilers, injury i
which will entirely disable the boat. ¢ aid 3:pr. Q.F. (T'\“”
have however hardl power enough fof the effective attack gl
boilers, especially when the coal bunkers which protect the?
are fairly full. Or:— )

(2.) At a point well forward, for choice iu the how wave, sd
that by filling forward the boat may become down by the het
and unmanageable, oy

If (2) is aimed at, deflection may be almost disregarded if d,‘”
bow water line is laid om, or at all events very little change Wfl
probably be necessary, as the travel due to the time of flight w1 |
tend to bring the prujectile to the right spot. e

But in the case of (1), if the bow water line is laid on, and t}ll\J‘
approach is, as usually happens, in a straight line diag_onal i
azross the front of the group, more deflection will be required &
the target gets nearer, for the followlng reason :—The boilers °|<
a torpedo Loat or destroyer are situated about midway betwb‘cf)’
stem and stern, or roughly (with a Ist class boat or destro,)’e’ﬂ.
from 70 to 100 feet fron: the stent. At the beginning of ]
diagonal approach the keel of the boat will at most coincide W’t_l
the direction of the line of fire, and therefore little or no deﬂeci

tion will be required. As the boat approaches and passes th?
group the line of fire will ultimately become almost perpenoy
dicular to the keel of the boat, and nearly the whole of the '5 .
to 100 feet will have to be allowed for by giving deflection to ‘};,
side from whick the boat is coming. The shell of a 12-pr. Q- "
laid ‘without deflection on the stem of a boat distant nl)f"z‘
300 yards, and moving £0 knots at right angles to the line of ﬁrw’
will only strike about 15 ft. aft from the stem. Consequently ¢
attack the boilers would require from about 4'degrees vl
6} degrees deflection towards the stern, This i3 a great™
deflection than any sights admit of, : , l|
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With the 12-pr. therefore, which has power enough to
Netrate full bunkers and burst with destructive effect among
ll:)l ers and machinery, it may be well to select the waterline
‘.1'( or the foremost funnel as the part tolay on. With automalic
‘-lé its {his would also have the n,(lva‘ut:lge_of getting rid of the
w'lccuracy likely to be caused by false height due to the Low
“Q"e except at short ranges. With all sights it would reduce
¢ deflection necessary o the same limits as in the case of (2).
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SECTION X.—SUMMARY OF DUTIES OF OFFICEI"s
AND OTIERS, , ‘

SuBsEcTION L—Thg Fire Commander.,

ITe is charged with Fire Coutrol. (See Section III, St
section I1.) S,

On taking up his duties he becomes responsible to the Sectio?
Commander for the efficiency and general preparedness for wa
of his entire command in every detail. ]

ITe must be well acquainted with the general scheme of defent®!
for the fortress, and es pecially with such portion of the artﬂlery
scheme as relates to his particular command, and will see th |
the provisions of it are carried out, (See Fighting BoY 1
Section III.) ;

Any defects or deficiencies he must endeavour to make good #
once with whatever means may be at his disposal,

e must have a full knowledge of the nature and position °
obstructions, electric lights and mine fields, and must 1“"‘( I
concerted action with the officers responsible for them eith?,
directly or through the Section Commander, as the latter 1%
direct. .y

ITe mustalso be aware generally of the disposition, &e., of tll, |
infantiy or field force, if any, protecting the rear of his comnl‘”."b' i

Ile must ensure that all his subordinates are conversant Wit> :
the duties required of them under all circumstances, and 8 A
constantly practised in them; and that all permanent ordef;!
and instructions relating to them are carefully recorded "
available for reference to those concerned o

Y
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The Senjor Fire Commander of a section will act as artillery
viser to the Section Commander.

Sunsecrion IL.—The Dattery Commander.

. e is charged with Fire Direction (Section III, Subsection II),
i iy responsible to the F.C, for its proper performance.
le i responsible to the F.C. for the efliciency and general
Yeparedness for action of his command in every detail.
. Any defects or deficiencies e must report to the F.C., and
Mdeavour to make good at once with whatever means may be at
U8 disposal.
e must be acquainted with the general scheme of defence
the fortress, and thoroughly conversant with such portions
{ the Artillery Scheme as relate to his particular command.
8ee Fighting Books, Section II1.)
“Ile will ensure that all his subordinates have a thorough
‘ow]ed go of the duties required of them under all circunstances,
are constantly practised in them ; and that all permanent
ders and instructions relating to them are carefully recorded
:‘1(1 available for reference to those concerned.

:

for

_ SunsecrioN IIL.—7%e Gun (Irbup Commander.
Al guns except Q.F. guns used for defence against raid.

f'l'he 4.G.C. is responsible to the B.C. that his group and all
ttails and stores connected with it are efficient and fit for
ttion. Ile will conform generally to the directions of
etion VIIL
In action be will always be with his group, and is responsible
°r1discipline in it, and for the quick, quiet, and efficient service
! his guns.
e \\gill ensure that the ammunition required for the immediate
tvice of his guns is always ready to hand.

o gun of his group will be fired without his order.

(g.a.d.?) ' . R 2
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e has normally nothing to do with selecting the order of ﬁ‘:
projectile, or target, with ordering the commencement of B
or with observation of fire Dut in case of damage to rals
finding instruments or failure of the ordinary communicatio®
with the B.C., he must not hesitate to take upon himsclf '
responsibility for independent action in these matters, |

Q.1 guns uzged for defe neeagainst raid. ’v‘

Ile is responsible for fire direction as defined in Section 11

Sabsection 11, Sy
" e will be always present with his group, and will carry ¢
the directions of Section IX, subject toany local orders whi¢
may be given.

SupsecrioN IV.—The Range Group Commander, "

e is responsible to the Dattery Commander (or Dattery
Commanders) that all instruments in his charge, and ¢
communications belonging to them, are in good order, an th

. operators proi)erly trained.

In action he will exercise a gencral supervision over tl
IIe must therefore have an intimate knowledge of the P.F.
the method of working it. f

In action he will reccive orders as to targets and correction ©
fire. Such orders must however be at once acted on DY
operators at the different instruments in the event of his !
being actually present in the particular cell at which an order
received. i

e will conform to the directions of Section VIII, but “'_
necessity or otherwise for a Range Group Commander depeh 3
ing entirely upon local conditions, the actual details of ’le
charge and daties must to a great extent be decided by tho®
in command &t a station where he may be required. ' |

ent
and
£

10
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SunsecrioN V.—Ammunition Qfficer.

- The duties of the ammunition officcr and the detail under him
0 as far as the delivery of cartridges and shell either (a) at the
2oors or top of the lifts of the main magazine and shell stores,
¢ these are used as expense stores; or (b) at the doors or top of
he Jifts of the expeuse stores; or (¢) at the deplts, if used.
|8 supply to the guns from the outside of the doors or top of
ft3 of the main magazine and shell stores in the case of (a),
O from the outside of the doors or top of the lifts of expense
\it(’res in the case of (b), or from the depdts in the case of (¢) will
| ® carried out by the gun numbers.
he ammunition officer is responsible that everything
tounected with the supply as above is in good order, the men
Yoperly told off accor«Fing to the Manning Table, and that they
low their duties. :
" IIe will conform in action to the directions of Section VIIL

| StpsecTioN VI.—The Permanent Staff, -
: :

[ The officers forming the permaneut staff of the artillery of a
Ortresw have their stations and duties assigned to them at the
Uscretion of the C.R.A. They include

»

& C.R.A.

: One or more stafl’ officers.
Armanent officers.
Tustructor in gunnery.

H Tnstructors in range finding.
District officers.

* The duties of these officers in action will be settled locally,
tnd bo detailed in the Artillery Mobilization Tables and in all
h ort Record Books.
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The warrant officers, N.C.0.s and men permanently attached
are as follows :— .

Master gunners. Machinery gunners,
Armament artificers. District gunners, and Storeme™

The position in action of a master gunner is at the artillery stor®
of the portion of the armament under his charge, 1Ile is 1”
immediate charge of the district gunners, and is responsible fof
the custody and issue of stores of all kinds, : |
- Artificers are detailed according to local requirements and ar¢
under the immediate command of the Inspector of ordnant®
machinery. Their positions in action will be decided locall y.

' Their duties are the care and preservation of the gun moun*’
ings, and of all mechanical details connected with the fort.

* The district gunners are immediately responsible to the mastef
gunner for the care and cleanliness of the guns, mounting®
stores, &c., placed in their charge, They should, as far as 1
possible under the local conditions obtaining, be permanentl
employed in order that they may have an intimate knowledge ¢
the gun and mounting, and all stores connected with it, which 13
under their care, and also of the storage and means of supply ©
the ammunition for the same, '

As a great deal of the daily routine work of a district gunnel
has, especially where the guns of s master gunner’s charge aré
much scattered, to be performed without constant personal super;
vision, it is most desirable that they should be reliable men, an i
not frequently changed.

The duties both generally and in action of district gunners, &
well as the number required for each work, should be defined
locally and recorded in the Fort Record Book, ;
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SECTION XI.—EXERCISES IN COAST DEFENCE.

|

1. With a view to encouraging the study of the method
tereby an attack by hostile vessels upon coast fortresses may
Y& best prepared for and defeated, officers of Garrison Artillery
Will he required to solve problems during the winter months in
onnection with a supposed attack on the fortress in which they
¢ quartered. . ' )
" 2. The solution of such problems will take the place of the
€connaissance and road sketches for officers of other branches,
ide Queen’s Regulations),
.. 8. The exercises will be set by the C.R.A., and after comple-
tlf_)n by the officers to whom they are allotted they will be
Criticived in writing by majors of batteries and lieutenant-
lonels commanding. They will then be considered by the

“R.A., who will cause his remarks on them to be communicated

the officers concerned by lieutenant-colonels commanding.

4. In order to facilitate the preparation of such exercises,
Stamples are given here showing the character which they
%hould assume. These examples may be modified or enlarged as
equired. The “General Idea” and the Instructions ars to b2

tfawn up by the iustructor, who may be the C.R.A., or an
Uicer appointed by him, and to be given to the officer who is to
Yecute tlxe exelcise. ’

5. The exercises drawn for any given fire command or battery
%mmand may be varied from time to time by introducing any

ualties which would be likely to occur, by altering the number

men available, &c., &e. ’
- 6. Tt is desirable that every captain and subaltern officer
'hould solve one of these problems during the winter months,
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o
provided that the C.I.A. shall have full discretion to empl"f
an officer in the preparation of clarts, fort books, coast survey?
&e.,, or any other kind of practical and useful work, instead ¢
employing him in the solution of such problems. 0
7. The books of reference required in the solution of thes
problems are those found in the com pany and sub-district thces,'
with the addition of the Fort Record Books and attack shects.

EXERCISE No. I

(Note.—This is an example of the form of exercise Wll'czl_
should be set to officers supposed to be acting as Fire Cov
manders),

UENERAL IDEA. ‘
(To be made out by the Instructor.)

ta) Name an actual fire command of the fortress in which
the officer who is to solve the problem is stationed. e
The fire command named is to De treated as it is, with th
existing forts and communications, A
(b) State nationality of enemy, probable ships to be expectets 1
and date of commencement of hostilities, .
(¢) Detail the Artillery available to man the section, lsho\‘”,"_g 1‘
number of officers, N.C.0.s, and men, and the corps to whi¢
they belong. : - o1d
(4) State the numbers and general disposition of the fi¢
force co-operating in the defence, ble
(¢) Give the date of arrival of the several corps, and probali?
date of withdrawal of any portion. 1
(f1 Give general positions of camping ground available. by
(9) State what means of transport is available by road and ]
water, . ‘
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() Indicate the locality of the mine ficlds, and the position
Ml nature of any obstructions which would be made use of
M ime of war.
\1(0) State what clectric lights are available, if these are not
}' teady egtablished. :
() Introduce any casualty which might be likely to occur to
®isting communications, &c., both before and during action.

| ORDERS.

(o pe given by the Instructor to"the Oficer who 18 to carry out the
} Exercise.) )

1. Detail your own Staff.

2. Tell off the Troops, as given in General Idea (c) to the
Varigus works of the Ifire Command. : :

3. Where Auxiliary Troops are employed arrange for a proper
distribution of R.A., officers and specialists for instruments, &e.,
len required.

4. Draw up plans for the training of Auxiliary -Corps on
Arrival, detailing the hours of drill, and arranging for the dis-
tibution of Instructors.

“ 5. Arrange for the accommodation of troops in camps or forts,
% required, stating what corps are to be encamped, and where,
ad what corps are to bé accommodated in forts, &e.

- 6. Iix landing places for reinforcements and partics coming

y water, stating the favourable times for these parties to
Yrive, considering state of tide and security from enemy’s
re,

““7, Frame orders to ensure the immediate and complete man-
oing olf your command in case of sudden attack, whether by day

* night. :

{ '8, Draw up orders regarding the disposal of hammocks, arms,
Accoutrements, kits, &c., in action, - :
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9. Frame fire orders and give orders regarding water BUPPU
and cooking both in camps and in forts,
10. Arrange for the temporary treatment and eventual remov:
of sick and wounded. 5
11. Arrange for all communications which you consider nece s
sary to supplement those already established, or as alernative’
In case of casualty. "
12. Arrange for transport by water, where required, Letwee!!
your command post and the forts, and between the HeVera:
forts, for orderlies, reinforcements, &ec, .
13. State what steps you consider advisable for strengthenivé
works, improving cover, concealing emplacements, constructi?
Lemporary accommodation, &, 4
14. Arrange for the early identification of hostile vessels, at
the detection of raiding craft. If your command post is "‘t’s
conveniently placed for this service, state where look out ]os
are to be established and what communications must be provided:
. 15. State any alterations or additions which you recomiue?
in the case of mine fields and sea obstructions. : |
16. Issue detailed orders for the distribution and use of the |
Harmament for general defence.” o
17. Fix positions for electric lights, if not already establisheds
and state what area you Propose to illuminate with each, an¢
whether any power of training is to be allowed to it, if ths
positions of lights are fixed, suggest any alterations which ye
consider advisable, o
18. Issue any special instructions which you consider requis!
for dealing with raiding and counter-niining attacks, whether bY
day or night, in clear or in thick weather. :
19. Make arrangements for the safety of auy command posts,
P.F. or electric light em placements which may be in situation?
exposed to a sudden rusl. R
20. Issue any orders which may be necessary witl, regard t0
the niethod of meeting the several possible forms of attack, the

4

T —————E
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Yoposed plan of action and the scheme for co-operation of the
Yarious forts,
' 21, Make such suggestions as may occur to you, as to any
bﬁtreps you consider necessary to complete the efficiency of your
¢ command.

EXERCISE No. II.
(Note,—This is an example of the form of exercise which

7
|$‘°llid be set to officers supposed to be acting as Battery Com-
¥ auders), ' :

]

GENERAL IDEA.
(7o be made out by the Instructor.)

i (2) Name an actual Battery Commander’s unit in the section
&lx which the officer who is to solve the problem is stationed;
"€ unit to be treated as it is, with its existing communications.
() Detail the Artillery available, showing the number of
cers, non-commissioned officers, and men, and the corps to
*hich they belong. ’ ‘
.(¢) Name the site of camp for the troops manning the fort,
any.
(d) State what electric lights are established and the areas
Mich they illuminate. .

INSTRUCTIONS.

(70 be given by the Instructor to the Officer who is to carry out
. : the Exercise.)

‘1. Draw up a complete manning table on the usual form, and
lain the arrangements made for fighting those groups (if
) which cannot be regularly manned,

2 If reinforcements are to arrive Ly water, detail the arrange-
nts to be made for landing them., .
3. Show how you intend to distribute your men in camp and

3



PART I1.—Coast Defence. 259 ' vy

/

Section XI.—Exercises in Coast Defence.

in the works for accommodation, keeping in view the necessi!y
for quartering groups and other units intact. e

4. Give a detailed plan of the camp (if any) showing dist!!
Lution of tents, and distribution of units in the camp. - ‘
" 3. Give a detailed statement of accommodation in the work®
showing distribution of units and stating what hammocks, {1
any) are required. : ;

6. State the amount and sources of water supply, and whethe’
sufficient. ¢

7. Frame fire crders, and give instructions regarding use ©
water, cooking, &e. -

8. Formulate orders concerning the temporary treatment a8
disposal of sick and wounded. : J

9. Detail the arrangements to be made for observing &b
communicating any preconcerted alarm signal. ‘

~10. Give orders regarding the parading of manning details.

11. Frame regulations for the disposaT of hammocks, (if M‘y)
small arms and ammunition, kits, &e., in action.

12. Select your own command post, and those for any g!‘?ugs
where it is essential that the G.G.C., should have * Fire Dire¢”
tion,” and detail the stations of master gunners, district gunuers
and artificers, .

13. Determine the means of range finding and of communl®
cating ranges which you intend to employ. .

14. Specify the means of communication to be employed be
tween yourself and your Range Group and Gun GrouP
Commanders and Ammunition Officer, and between the 1‘211,’3':
finding stations and the groups, for the purpose of passi'g
orders and information. ~Provide for alternative means ©
communication where a break down is to be contemplated.

15. Specify the method of laying to be employed, both nor*
mally and under any special circumstances. 1

16. Arrange for a system of obscrving fire both for line ant
clevation.
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17, Kxplain the process of ranging you intend to adopt in the
Qo of each form of attack with especial reference to thie Orders
% Fire which will be used.

18. (tive special instructions relative to fighting by night
Where this necessitates any modification of the above. Arrange
for tic lighting of the gun floor, cartridge and shell stores,”
;m&gazines, &e.

019, Explain in detail the arrangements made for a continuous
Supply of ammunition to the gun floor, and state the positions
thosen for temporary depdts of ammunition (if any).

90, Make detailed arrangements for the safely of any posts,
Q“\{)lzwcments, &e., which may be in situations exposed to a
fudden rush.

1. Give orders regaruing reinforcements to meet casualties
o men in action, and for the velief of gpecialists and detach-

ents where required.

‘ 92, Make sugzestions as to any steps which you consider

Do

Ugcesgary to increase the efliciency of your command,

EXERCISE No. IIL
GENERAL IDEA.
(To be made out by the Instructor.)

| (a) Specify a barbour entrance or narrow passage provided
| Yith (.F. guns, or with heavy guns firing special case for
 defence against raiding attack. °

| () Enumerate the guns which are included in the scheme.

+ () Specify the ' troops available, showing the number of
ficers, N.C.0’s and men, and the Corps to which they helong.
| (d) Name the sites of camps (if any), aud nature and extent

\of any temporary accommodation authorised.
|, () State what electric lights are available; and define the
{Ireas which they illuminate
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(1) Specify the exact sitnation, extent, and nature of “‘:‘

om or other obstructions to be employed ; whether tI
entrance fcr traffic is to be closed at night, and if so, how, a
at what time closed and opened. o1 e
~ (9) Specify the alarm signal, and state from where it will L
given. ~ Detail the arrangements and communications whic
exist for giving warning of attack. '
- () State the strength of attack to be anticipated,

INSTRUCTIONS.

(To be given by the Instructor to the Officer who s to carry out |
the Exercise.) :

1, Draw up a complete manning table on the usual for™
showing reliefs,

2. Draw a plan of the entrance or passage, showing position®.
of the obstructions ; position of the electric lights, and are®®
illuminated ; position and effective fire area of each group ; F.Ur
post (or look out station), and communications (if any) from
thence to the guns. : .

3. Issue orders for the accommodation of the manning dctail®

4. Give a detailed plan of the accommodation, showin§ \
distribution of units,

5. Issue orders concerning the use of water, cooking, &c., and
procedure in the event of fire, such as to be generally applicable
to all troops included in the general idea. L

6. Give orders regarding the temporary treatment and dis-
posal of sick and wounded. , : -

7. Detail the system of communications to be employed for
alarm and general purposes, and make complete arrangements
for its eflicient application.

8. Detail fully the arrangements to bLe made for keeping A0 1

!

efficient look out without unduly harassing the manning detall

and for observing and acting on any preconcerted alarm sigual;
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0. (ive orders regarding the parading of details.

10. Issue orders as to the provision of reinforcements and
%placement of casualties in action.

11. Make detailed arrangements for the lighting at the guns,
“pense stores, &c., at night.

12, Issue general instructions as to the selection of targets by
Stoupw, and the orders of fire to be employed, with a view to
Mreventing fire being concentrated on a féw boats while the
Others escape.

13. Give any general instructions which you consider advisable
Yith regard to the clioice of the point of attack on boats. (See

Section [X.)
| 14. Give directions as to inspections and testing of guns,

Mountings, and other stores, and to the periodical fitting of
 Spare parts.

15, Where heavy guns firing special case are included in the
Scheme, make all arrangements and issue all instructions for
their efficient use. (See Subsection II, Section VIIL.)

‘ 16. Make arrangements for careful training of all details from

e moment that € mobilisation ” is ordered. )

' 17. Issue any further orders or make any additional arrange-
| Vent or recommendations which you consider advisable.

SO, L P
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