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ll.il.L.
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h.lt I" rreeCh-~()adi'l~.
II p' • ,,'preIiHlon runge tlndl'r.
F.'J • llluulII point.
~:~. Electric lil(ht.~'2.E ExtruexpcrilllcnLal (powder).
~:Q' Fire COlJunander.
r ~. }'ino gruin (powder).
(l G Feet per second.
(J'C'C, Gungroupcommanl!l'r.
U:,,: Gun cnptain.
(J II Gun layer.
II' A Geneml 8ervice.
f '0' 1Iil(h angle.t8' Large grain (powder).
",' I' Land 8ervice.~'V' '" Muzzle loading.
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• l'obblo (powder).

... CulJical Ii inch (l,owdcr).
... Position tinder.
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lIlaterial.

J. POl' furthcr informatIon on the subjects of this Manual, the
ate8t editions of the followiug books may be consulted :-

Trcatise on the Construction of Ordnance."
":rreatise on :Military Carriages."

Equipment Uegulations."
List of Changes in Military Store8."
TreatiHc 011 AmmunitIOn)) .
Tcxt Book on Gunnery."

"Armour and its Attal.k by Artillery," by On1e
Browne.

] land book for each nature of Gnn .
. Heguhtiolls for l\Iag:Lzincs, Ammunition Storcl'l, and

III , Laboratories.Handbook of Gunpowder and Guncotton.
Siege Artillery Drill. •
Manual of ][y11I'allliel:l for a.A.
Nutes on IlJe~h:LIlil:llU.
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TUg CERRMONIAJ.J PARADE OF A GAnRISO~ COM-
PANY IN THULL OU :MAllCIIING OHDEU PAS.-
SING SING LY.

T~le comp:uiy will, as a rule, parade as a battalion of two com-
lla:rueliin "Infantry Drill," the senior subaltern acting as cap-
tam of the right company, and the second senior subaltern as
captain of the left company. The junior subaltern will fall in
'W1ththe right company.

'rho major (dismounted, without spurs and sabretache)IntI the captain will carry out the uuties laid down for the
t'~talion commawler and major respectively in "Illfantr,V
)r111,"but their posts in line (page GS) and column (page 200)

'WIll1e half the llum1er of paces laid down in that drill.
'l:hl' company Eergeant major will carry out the Iluties of the

reg-uuental sergeant major of infantry.
'1'he trnmpeters will fall in one with each company, in the

II()HtJaitl down for the drummers of an infantry company,
~XCel)tillgat "Open Order," when they will be in liue with tLe
rout rank and three p:tces f~om the right of it-senior

truJllpcter on the right, ft.'/Illy to sounu the "Flourish lJ when

f
Il,rltlil:tre "presenteu."
1 The inspection amI march past, &c.f will then proceell as laid
;lown in" lufantl'Y ] )rill for a Imttalion, with the exceptiontt1t. artillery do llot fix swordil," and are to "trail arms" when

10 1/lfalltry wou~ll 8101'0 arms."
When It lieutellltnt-eolonel'fl command of several garrison

CO/llllallicsiHparading as a battalion, each company will parade
Itll n )ove laid down; except that the captain w111take cOl!1mand

...

tl.l{tho l'ig.ht ~omp:lIlYawl the junior subaltern will fall in with
Ie left company.,,}'he oJ'gallization of the cOlllpany should not be .interfered
Ilh unlcHs all:lolutely 1H'CeBSl\J')',allu "sizing" should under.

" 
" 

" 
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ordinary circ\1m!'ltance~, l,e confiJwd to Apecial occasiolls, sneh
tlltl Commander-in ClJicf's ill~l'('ctioll, l'ar:Llles with otber troop~,.
&c..
. A major of one of the companics will he told off by roster a91
mounted major; the otllt:~r majorl'l will, in all catlel'l, illclnclin,!!
par:vleM {or the illHpection of the Uomlll:lJHlcr-in-Cllicf, fall
III willi their comp;Lnic8 ntH! 1'0 dil'l\llill~ed or 01',le1'(',1 to fall
in, in rear (If the saluting l':lH(\, hcfo1'e the hattalion is moved
from the Jk1.li8ing line, ncc()l'llillg to circlllwitanceH.

NOTE.
TIle" IUfantry ])l'ill" will be ul:!cd for instruction ill :_

Uecrllit or fl(IUad lId;!.
l'hysical drill.
Company drill.
Ct'renuJIlial p;u'alle of n. company 1,attalioll or briga,lle. I'
Guards. ,

The" lWle Exel'ci~eH," 1808. From page 23 to thir,l line
from top of page 28, for :- .

Bayonet exercilie-which hOWCVl~l'iH llever to be )11':1{"ti:1e
for G.O.C.'l:! illHpcction, or whcn l':mulillg with other
troops.

The" Manual ExerciHcH," for :_
)Ianual exercise of the carbino with which the company iJ

armol1. '1
The" MUNketry InNtruction," for :_ .'

Carbine firing exercille. .
'far~et practice...

Ht'crUlts COlll'tlt! g:l.l'I'lHOn artillery.
'fraiJ.,..tl "(lillieI'll course garriHoll artillel'y.

The" InMtructiollH for fitting vali~e l'lluiplllclIt II (1888) for:
Fitting anti packing valise equiplUent.

I 
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11 PART I.-Instruction.

Section 1.-Prelimi!lary Remarks.

GAHltISON All'rILLEllY ])HILL.

PART I.-INSTRUCTION.

SECTION I.-PR.ELIMINARY HE~IARKS.

~{ is not illtellliell that the instruction HhoulJ Le imparted in
l(l eXact OrdlH'as printed.

& l-J'aciical gUllIlery and description of guns, mountings, gears,
~Ic.,",llOuldl,e taught at the gun, but everything cOllllccted with
1.; III theory of gUllJll'ry, a.'! also all subjl'cts which can best Le
t\llght iudoors HllOuldbe eXl'lainclI, W:! arnIe, by an officer under
ll'l~ IlJost comfortal~le circumst:Ulccs to the hearers Ly means of
1 ttllrcH, or othcrwum; use belllg' made of models allli of the
/ ack lillard, allli allv:lntage heing taken of all availa11e facilities
t,J".lllaking tIle lllcn, particularl,v w)len recruits, take a liking to

Illl.. iUHtrnetiun. TJley HllOnld be given the heHt instructors
~Il(ltIle l,esl accomlllodation availabll', for mcn call hardly give
"lie attcntion to, or l,roJit l,y, explanations of theory, &c., COil-

elt~(l to them l,y un illlliJl'erellt instructor, or standillg in tIle
(J/~or wet HlJIler circlllllstanccs of l,hYHicaldiscomfurt.

1~lI.l rceruit slHllIlclollly l,e taught "cHselltials," but the "young
:ol'her" HllOulll be (~Olllpletdy illHtrnctcl1 during his 8et'vice as

\ \\~l,l~h.As l'l.ganls the tl'aillell HlIltlier the cOlJJlll:lndillg' otlicer

E
;~~::~l't'allgeto keep \11' hit:! knowlctl~l' l,y l'f:'rio,lical lectures,

tla ~1l~tl'lldiOl~ :ulal'tell R8 to ll~at~t'r and. frequency to the
'\I.' ~M(li lIlto wLlch tIte 1l1l1l-COllllllIMISWIlCtl oJhccrll and men an~

1V1tlcJ.

--------------- -
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PART I.-Inetructlon. 12--------------------...;,...---"-'~ ........~--Section I.-Definitions. -DEFIYITIOXS OF GUNNERY TImMS.

Non ..-Every !J1lhner 8Iwu)(l be tau.1ltt tlte meaning of tltOSe

tdefinition8 marl-cd willt an astcl'ilil.:.
'Calib;-~-The «.'mel<r of the \>ore ill inches; in rifle« gunS1

it i, m~!",n",,1 ,.,,:""" the L,nd.. See fig. I.. . h'
• t IIuu/"!le.-1 he «tiTerellee het ween the Beetionnlnrell of tel

\>ore throngh the groovC8 Illld that of the projectile through .th I
fltUll:o\, ga.q checkR, 01' the drivillg band8. ~ee unshaded 1~()rtlUl~'
Ii:;. 2. XOTE.-With n.L. gUll::! there is practically no wmuagc.

A

_f}..

Fig. 3. __ 

t Wln,14~1l I. ,omethnel erJlr('~~cll In lineor UnltR; It IR then tho l1itTl!r('n~~
bf-tll'l'cn thll t1i

n
mrlcr or the proJI'ctile an I the culiLre or tho gun, Irrcsprctlve..tuh ur «rwfel.



13 PART I.-Instruction.
----------_-:._------------------_____ Section I.-Definitions.* 1 .' ~--_._--
the "tXlS 0/ tlw TrunnioIlB.-A line pasHing through the centre of

rUllnlOllS. See CD, fig. 4.

-~-- -



PART I. -Instruction. 14
Section I.-Definitions. :.

*Trajectory.-The curve dm!crihell by the projectile in paR..\
from the muzzle to the first point of impact. See fig. 5.

*Ran.'/e.-The diHtance from the piece to the second inte
section of the tr;.tjectory with the line uf sight. *N oTE.-l]
plain terms this is the distance between the gun and the targo
ti~l~. '1*Line of ~([jItt.-A line paHRingthrough the sights of the II"
awl the pnint aimed at. See EF, fig. G. \e

*Li,w of Pire.-A line joining the muzzle of the piece awl )1'
point aimeel at. This term woulclile \Holedinsteael of the preced,'.
one if firillg from behind cover or in any case when the sighh:
the piece are not uHed.

Plane of Sigltt.- The vertical plane passing through the 1
of sight.

An.'lle of SifJ!d.-The angle which the line of sight makes WI
the horiz(JIltal plane. See GIll, fig. 7. I.

*An.'Ileof Elcvation.-The angle which the line of sip-ht mttk~
with the axis of the piece. See lig. 8. , J

*(/ltadrant A IIgle.-l'he :Ulgle which the axiH of the pi~ll
m:lkcli with the horizolltal plane. It ili termed quad/'ant elC'lJlltlf" '1'.'

or d':prc.~.~ionaccording as the piece is laid al.ove or helow
horizontal plane. See fig. 8. N oTE.-The angle of clevntl
allfl the 1lt1:ulrant angle are the Rame when tlw line of sight :'i
horizontal.

Line of Departure.-The direction of the projectile on lcttvi
the muzzle, in other words, a tangent to the trajectory at t
nl'lzzlc. S':e fig. n.

l'la"ne of D"parture.-The vertical phne passing through t,
line (If departmc. .

AJI.'I'e of Departure.-The angle hetween the line of
awl the horizontall,lane. See fig. n.

*.lump.-The angle lletwecn tbe line of departure and the ~5
of the piece before firing. S':e fig. D. Non:.-.J urnp ltl'l~

from tile gun awl ('arri:lg(~),(lvolving in a vf'l'tieal plane on the

,-
1-
1 

~ 

i ~ 

~ 

depaJ't1l~, 

o 



15 PART I.-Instruction.

Section l.-Definitionll.

d
E

;;
'0.,bll .~Vi
r:::11

0 -<btJ

~ci";)
tJ,'0 r::: btJ-< G;h.~ ,

.;::l ....:
I r:::

<0 4;
~,~

t;,;

'"0-

..:

~ ~ 

~ 

'" 

~ ~ ~ 
~ 
~ 



PART I.--Instruction. 16

Section I.-Definitions.

point.'i of tmpl'0rt in rear when tIle gun is fired, amI takes.(
before the projectilo leaves the bore. 'With no jump the III
d('partllr~ anu the axis of the piece before firing wonhidentical.

J. Line of Doparture. 2. AXis of n~e.O'3. 'Angle of Departure. 4. Jun

AI/file of Descent or ulI:Jle of Arriml.-Tlw angle ma~le
tallgcllt to tho trajectory at the point of iIll pact WIth
horizonta.l plane. See fig. 10.

l'ig. lO.-Anglo of Descent.

. Slope of J)c3cent._In some nmge tahics this angle o~
lit c.,llt~(l11.lope of descent, expresscd as 1 in 8, 1 in 6, 1 In

80 <m, tJlllJ III cans th;~t the sll\lll at the e~d ()f its trajector

dEI 



17 PAk'r I.-Ibshucti"n.-------------------------:-:-:-:-
fection I.-Definitions.------:.-.._ __ ._-----~_.'tl}foot verticaIJy while travelJinO' 8, C. or 5 feet horizontally, asIA C .::> Il -r ase may be.

~I ~NoTg.-The anO'le or slope of descent, as given in rang~, l J!es, is only cor~eet when the gun and target are in the same

r'lrl~Olltal plalle. If not in the same plane, the angle that a
. ~Ight liue between the gun and object makes with the

, l'lzoutal, must be added to or deducted from the angle given
Irange tables, accorlling as the gun is in a plane above orow the object.
-'!angeroll8 Space.-Is the horizont3,1 distance in which the
(}ectory

WOll 1d catch any vertical target. For instance a shell

!21:t slope of descent of 1 in 10 would hit the side of a vessel
1° feet freeboard over a space of 200 feet.
"tingle0/ lncidence._ The angle which a tangent to the trajectoryLI' II;! pOlIlt of impact makes with the surface struck. It mayl'C011l'lderedeither vertir,,1,lIyor horizontally. See figs. 11 and 12.

Fig. ll.-Ship'a Deck.
I .

b~.ct~~1'alDeviation._The perpendicular distance of the point of

l<t(cof the projectile right or left of the plane of sight.g.a.d. ) B

•• ---------------

' 



PART I.-Instruction. 18

Section I.-Definitions.

if.Drift.- The constant deflection of the projectile from the
of departnre due to the rotation imparted by the rifling of t
piece. See fig., 13.

it!
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J i19 PART I.--Instru~t~~on.

j===== Section 1.- Detiniti~ns.
14 ...Point Blank.-A rrun is laid point blank when the line of sight
1 11'p~rallel to its ax~. I>oint blank mnge is the, range due to

J)Urnp of the gun. .' .
uzzle Velocit11.-The velocity ili feet I>cr second' with whIChfJr • OJ

aN 0Jectile leaves the muzzle. .
Oil~;mai!~in,q~elocity.-Thevelocity of a projectile at any given
S ?f. Its trajectory. '.

lilT ~1't/nn!J Velocity.-The velocity of a projectile at. the point of'.tct. . ,
1 'o1' '. •

ake lem~:ilt:-~he pressure necessary to make the projectIle
.I!: t Ie: lIftIng III RL. Guns. '_: '~,

e~t'I~e1'!JY(vis vtva, live force).-Is the work stored up in a pro-
el I at the moment eonsidered. It depends on its weight 'anduClty. ,. .

]"Ie formula for findinO' it is-E =" \VV: foot tons ..
W 0 2,g X ~i4U'. ..
V ~~ere'v ~ the weight o.f the projectile in lus. .
(. S velocIty per second III feet. '_
fttl.. COnsta.ntexpressing force of gravity'= 32'2. . . .

'ni/ij Is l11easurc>din foot tons, which means a 'force capable of
he rill; a ton one foot in height, thence the necessity of dividing
A lunlerator by 2240.

'elr lJ. the velocity is squared, it is evident that an increa.'3e of
llr )~:Ityhas more effect on energy than an increase of weight,
elo~~lstance the 12" B. L. shell with a full charge, and a Illuzzie
19 ;{y 1,914 f.s., has a mnzzle energy of 18,137 foot tOllS (mean-
)ot tat work is expended equal to raising 18,137 tons OlW

Ie ~~r Olle ton 18,137 feet), but the 12" R.M.L. shell of nearly
1er~ lIle weight, with a'muzzle velocity of 1,390 f.s., has a muzzle

~I Y of only 9,5G3 foot tons.
Ie /ergy is spoken of as "muzzle energy" when measured at
'rJ:~U;zle, a.I' striking energy" whe!! measured at the target.

?1l0WIllg are the natures of artIllery fire :
(g.a.d.l) If 2
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Section I.-Definitions. ."

I. 'VITn REFERENCE TO TREV ERTICAL PLA".
Direct Fire.-Fire from guns with service charges at all angle.

of E'levation not exceeding 15°. .
Curved Fire.-, Fire from howitzers at all angles of

not exceeding 15°.
lI~'llt.An[Jle Fire.-Fire from guns and l,lOwitzers at all angleI,'of elevation exoeeding 11)0. .

2. 'VITIl REFERENCE TO TIlE HORIZONTAL PLANE.

F,'ontal Fire.-The line of fire rerpeudicular to the front of tll
target fired at.

Ublique Fire.-rhe line of fire inclined to the front of tll
target fired at.

Enfilade Fire ...-The line of fire parallel (or nearly 80) to tJ
front of the object fired at.

Reverse Fire.- 'Vhen the rear instead of the front of tl
target is fired at.

====;c,,:"::::-:>;j;' ""'7~-
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. '--- Section lI.-Lectures.

~,1 SECTION n.-LECTURES.
tf J'1'he.instructor in every lecture should never neglect to explain

,I.; \1 Iy, In the simplest language, and with the aid of a blackLoard,
't~1l tec!lnical terms, definitions o,fgunnery, and all w,ords such as
!f \'ert~cal," "parallel," "elongated," "spiral," &c., &c., that 1]8
~~~ds It necessary to use during his instruction, He will pre~

,
)l.?us!y, When at gun drill, have pointed out and named the

I~)~:nc~palparts of the gun, FlUchas muzzle, chase, trunnions,
f t~~Cl1,cascable, bore, chamber, lands, grooves, vent, breech

{. lUgs, sights, &c. He will show the projectiles, fuzes, car.
tlldges, tubes, briefly explaining the purposes for which they are

!Ilie
d
.lIe will point out the studs, gas-checks, driving-bands,..:c.

• }'IRST LECTURE.-TlIE RIFLED GUN.

t'l'he instructor will explain that a gun having a number
h.grooves cut down the inside of its bore is Raid to be rifled,

lh'lt these grooves are cut in a spiral direction in order to make

to

t e shell turn or spin 011 its longer axis. . The longer axiR
e a shell is represented by a line passing through the cent,re
J:lgthwise from base to tip. He will cause the men to lookfllr;~ligh the bore of a B.L. gUll (or carbine) and observe theo? . grooves and the twist of the same. .
U!Ject of llifling.-He will explain the object of rifling as0\\'13:_

1. To increase the accuracy f)f flight of a shell.
0
2
. To enable an elongated projectile to be used.

Ie n acc~)Unt of the windage, a shot from a smooth bore leaves
!'it gun In a direction dependent upon the portion of the bore
it touched. This direction is uncertain and the deviation due

Cc'\llnottherefore be corrected.

~ 
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SectiQn It.-:-Lectures.

In a rifled gun the projections (lead coat, studs, ga8-check,
driving band) on the shell a.re forced by the expl08ion of •
powder into the spiral grooves cut in the'bore;and thus theshl
is made to turn with the rifling at a great rate on its longer a~
and '.asthis rotation, which continues with slight, diminutll
for the remainder of its flight, is definite, the error in directil
due to it is constant and can be allowed for, thus increa8ingtll
accuracy vf the gun .
. "If an elongated projectile had no rot8tion, it- would
turn end over end, but when the spin is sufficiently rapid, tI
longer axis is kept.in the required direction, and the
becomes steady in flight. ". .

'Thechief y:tlue of rifling is that an elongated projectile
be used; and the advantages' of. using an elongated. project
may thus besummarised :- '. '.~"1

1. A diminished surface for the same weig1;ltis offered
the resistance of the air, and thus greater range j
greater power at a given, range are obtained.

, 2. The trajectory being flatter, the probability of hittin
: target is increased. '_ '. ,
3. By, varying the length~ different kinds Qf projectiles
..., the same gun can be' b~'ought to the same weight;

,.' thus comrlication~ in range ta1;>les,&c., are ~voided. .j
:,',:4.. On the ot~er.han(l,.if desira.ble, a.specia..lly h..~avypro.

may be filed, e.g., 7~pr. douNe shell. "Cl
.l? A. shell ,of the same weigh~as that of a: S.B. ,Gun
. . be fired from a much lighter gun, or a heavier shell £1'1

a gun of..the same weight; the capacity. of the S~lCl1

powder or lmllcts is thus increased. '. ',; ......J

's,1jstems of Rijling.-.:..The term" systerii ofrifliuO'" is
to the method adopted in any kind of rifled ordnan~e for givi
rotation" :to the' projectile, but' the twist 'of' the grooves;' t
length, dIameter, or form of the'pr()jectile must depelid-up
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J . , Section II.-Lectures.
the purpose for which the gun is required, no matter upon what
system the gun may be rifled. .' , ..

l'he conditions especially desirable in a system of rifling for
o~dl1anceare :_

. 1. Accura~y of fire.
2, Simplicity and durability of both projectile and gun. ,
3. That the projectile does not jam in the bore either, in

loading or firing. .

f 11
1
'he systems of rifling now in the service may be classified as

o oWs:_
. (a.)' The R.B.L. 'Polygroove (original Armstrong). Rotation

glicll to the projectile by its soft metal coating being forced into
a. ar~e number of grooves with sharp corners. ,

(6.) The R:M:.L.Woolwich system, having a few broad deep
frooves. Rotation imparted by means of soft metal studs fitted
rt? correspond with 'the grooves, or, in studless projectiles, by a
bas-check which takes the rifling.
i (c.) The R.M,L. and B.L. modern polygroove. Rotation given
~\ ~he former by gas-checks, ill the latter by driving bands,TIlt are forced into a large number of shallow grooves. ;

le disadvantages of the first system are :_ '.
o The shape of the grooves and the thickness of the lead coating
tn tye projectiles cause considerable pressure and loss of.velocity.
inca( coatings are liable. to damage in tram:;port, deterioration
tb lIt.ore, and,to be'detached in flight. They foul the bore and
w:til'fore necessitate a lubricant. The projectiles are, however,

T cen~red. ,., q:,.: .' ,
The dlsa~';'"antagesof the second are :~' .'.

1I0t he ~un l~ weakened by the-deep grooves, and as wmdage -IS
It1ro'en~lrely 'aealed by the gas-check, the :rush of gas past the
J~'",.iletde se.'oresthe gun, injuring it and causing a waste of power.
, hIla l:ltudded projectile, an excessive strain is thrown on
I( e gUn aud projectile, the latter is not perfectly centred, the

-~ ---------------------------
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studs are liable to injury in transport or store, and wpakml th
shell.

The advantag(s of the bst are :-j
.Absence of windage, the grooves being numerous and shallo'~

all.l t,he projectile an easy fit in the bore, the strain on the
and projectile is lessened.

Twist of lWling.-The spiral grooving or twist is either :_
1. Uniform or,
2. Increasing-.

\Vith the uniform twist the inclination of the grooves to t
l1llaxis of the piece is the same throughout the bore. W~ith lJl

increasing twist the inclination increases towards the muzzle.
The uniform twist imparts the whole rotation to the projo

tile immediately, whereas the increasing twist gives rotatioj
gradually, and thus causes a lower pressure in the
chamber. \Vith the btter twist only one driving band on
shell can be used; and, consequently, the shell is not
centred.

The muzzle velocity is a little greater with the uniform twist.
Twist is measured by the distance in which the projectiJi

makes one complete revolution, stated in calibres instead of feet
In some guns the first part of the groove is an

twist, the latter part towards the muzzle is uniform, this is d01
to give steadiness to the projectile on leaving the muzzle, but tlJ
method of combined twist has been discontinued in the
Rh~~ \

In designing It gun, the twist is made more or less rapid
suit the length of the projectile and its intended velocit
Generally speaking, reduced charges and long projectiles necCS
sit~te rapid twi,t to ":l\ke the sbell steady ill flight. I
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SECOND LECTURE.-CENTRING, DRIFT, MUZZLE OR BREECH-
LOADING.

,.Centl'ing.-Is causing the axis of the projectile to coincide
'\\It,h the axis of the gun, this is effected by means of rotation.
. Should it he imperfectly centred, a higher velocity of rotationIi. necessary to keep the axis of the projectile in the required
( Irection, for if this velocity is insufficient, the projectile becomesIUllst(l:"dyand noisy in flight, and the shooting will be irregular.

fi. l~I"ft.-The direction of the rotation given to all service pro-
!~rctll~s being right-handed, causes the shell to drive towards
" 'I: right. This is called "drift." The amount of it is deter-
'I,\lIlied for each nature of piece by actual experiment, and is
il~~l'p~nsated for in modern ordnance, except howitzers, by

c 1JIl1lgthe tangent sights to the left.
't: This angle of the inclination of the sights

is only true for the conditions under which the
Hange Table was constructed. An increase of
the .MV. due to the use of cordite, or the use
of a smoother 8urfa~e on the projectile, aboli-
tion of studs, &c., will alter the conditions, and
the permanent angle ,,,ill no longer be true.

In the diagram the num her of minutes of
,deflection given by the angle of drift is
denoted by x. The alllount the tangent scale
is raised for any range is represented by}<~

8h' degrees and the permanent angle of drift is
oWn as d deo-rees.
AliiB' is pra~tically equal to E,

~Ull d = 60
x
E (E being in degrees must be multiplied bj' 60).

'01' sma,]l angles GOtan d d.
1'!IeT'efol'e d.- ~93_ 01' d X E .,., GO E' "'.

:-_._---_._--~-~~-----,-~~._-------"---.......---...
Section H.-Lectures.--------------------------
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That is, the number of minntes of deflection given by
set of the tangent sight is equal to degrees of elevation due
the range multiplied by the permanent angle of drift in degrees.

J[uzzle or Erecclt-Loading.- .Whether a gun is loaded at
breech or muzzle, the accuracy of the shootiIlg depends (suP'
posing the rifling and length of bore to be. the same) on
absence of windage, on the projectile being of the same weigb
and properly centred, the unifomlity of the powder, and on
space occupied by it being the samp.for each round. .:

The large charges of powder required for modern guns 111
order to attain a high velocity, have rendered longer guns ano
larger powder chambers necessary.

It is very generally admitted that it is easier to carry
conditions out with B.L. than with M.L. guns. Further, thl

loading Nos. with B.L. guns are generally less exposed. Th'
bore can be more easily examined. The gun can be of
length. The difficulties of chamLering are reduced. .1,.,

THIRD LECTURE.- FORCES ACTING ON A PROJECTILE. .

1. In the Bore.; "\
a. , Tlw Force of. ProJection of the Powder-Gas.- The forw:t~

velocity attained by a projectile. at the. muzzle of. a gun, is dl11

to the Humof the pressures of the pOWder-gasduring its
through the bore. The more gradually this velocity is imparte\
to the projectile the less will be the strain upon it and the
The object sought is to distribute, as far as possible, the pl'esstl~
over the whole length of the bore and to obtain the maximlll'
work from a giv~n ~harge ofpo:vder without undue Etrain 01
either gun or prOJeC~lle. TheoretlCall;: th.e last atom of powde,
should be converted mto gas as the projectIle leavesthemuzzlefiJ

b. The Force.~ imparting Rotation to the. pJ'ojectile, vi:;., t'

lreaction of tile Grooves on the p?',!ject1:le.-See first lecture. .
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2. J)llring Fll:qht.
a. The force ofgravit'/j.-The projectile leaves the muzzle of the

gun. with a cei'tain velocity and rotation, due to the force (If
Pl'0JIJctionof the powder gas and the rifling ill the bore of thegtl, and if a projectile were acted on by the force of projection
a one, it would proceed in a straight line, and pass over equal
spa:~eliin e'lual times. The force of gravity, however, causes the
projectile to fall with a constantly accelerating velocity, so that
It d(JHcribesa curve instead of a straight line.

l'!Je force of gravity is the natural attraction which causes
~:~l'y unsupported body to fall towards the centre of the earth;
1 1.8lill accelerating force, i.e., it draws a body down quicker and
~Ulcker in proportion to the time that. the body is exposed to its

Ith1611ce; thus a body falls from a heIght, about :-
16 feet in the 1st second of time.
48" 2nd"
80" 3rd"}h:tt is, a total of 144 feet in the first 3 seconds; and hence this

loree,acting upon the shell immediately it leaves the Illuzzle,
( l'(11WHit down from the line in prolongation of the axis, faster
alll faster the longer it flies.

C

D

Fig. 14.

lil1[t'llce in'~g. 14, if ~B is the direction in which the
lell Rtarted, 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 trayelled as far to the front nS
E, it would have dropped 4 times as far, viz., to F; in the 3rd'
second, 9 times as far, and so on. In a vacuum the fall is equal
to lqt'.!, where g= 32'19. feet and t the time of flight in seconds.

'Vith a heavy body lIke a bullet or shell, the distances fallen
are but slightly lessened by the air, which acts as a cushion and
tends to support the projectile. For example, a 10" R.M.L.
~hell will drop below the prolongation of the axis of the bore
(AB in fig. 14), in :~

1 second 15"3 ft. CD.
2 seconds 00'5" }~F.
3 137'3" GH.

bllt by the above formula, that is without the support of the air,
the shell would fall in :-

1 second ...• .... .... 16'1 ft.
2 seconds .... 64'4

"3".... 144'9
b. Tllel'cslstance oj tlw alr.-The air which surrounds the earth

consists of innumerable small particles, pressing against each
other and everything touching them ; the shell, though started
with a very high velocity, meets and has to thrust aside those
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.!J.
gun, which at the muzzle is about 1920 feet per second, is at
1000 yards ahout 1650 feet per second, at 2000 yards about
1410 feet per second, and at 4000 yards about 1060 feet
second. •

The retardation due to the resistance of the air varies as the
sql~are ?f the dian.lcter, and ,inv.ersely as the weig~t, thereforj
it IS eVIdent that If two projectIles are of equal dIameter a~
start with the same mnzzle velocity, the heavier will lose Its
velocity more slowly and range the fmther; or, if the two pro'

Section H.-Lectures.
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]ectiles are of t.he same weight but of different diameters, the
one with the smaller diameter will have the advantage.

This is well shown in the following table, which gives a
BOnlparison between the shooting of a 12-pr. S.B. and a 12-pr ...2:. gun, their respecti ve calibre being 4!- and 3 inches.

I
Gun I D.iametcr,!Muz7;le I Range and Elevation.. mehes. Velocity.

I:--prSB ----1-1--1-10 30 -, -~Oo -"
I' •• ,. ". '''1 4'4 1769 700 1200 160 yarus.I --PI'.ll.L. ... 3' 1700 1200 214.0 3050"

ITI\(~l'emainiwr vel00ity of the two projectiles at 2000 yard:'!
Would be- 0

12-pr. S.B. .... 506 f.s.
12-pr. B.L. .... .... 993 f.8.

tl The velocity of the elongated projectile is thus nearly double8Il~~of the spherieal one at 2000 yard:!;, though it started at a
• ~,ItIy lower velocity. ,
IL lhe retardation due to the resistance of the air is also aff•.eted
I y tile shape of the head of the projectile.

I
. The weight of a projectile can be increased-

By increasing its length.
By increasing its density.

af'l~lle power of a projectile to maintain its V"elocityvaries directly
'~'t~tl'l ~ve~ght, and inversely as the square of its diameter, but
n~ \ SUl1l1arly shaped elongated projectiles the weight varies

IIhear Y.as the square of the diameter multiplied by the length,
lelncelIt may be said that the power of a projectile varies a3 its

I 19t I.

ha;:~I~lSt~le ~on~er the projectile (other things being equal), the
alJ!'lcr WIll It Jut at any given range, and the greater will be its

Ollite range for a.ny given muzzle velocity; but other con-

--
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siderations limit its length, :mch as the strength of its walls, for
the pressure of the powder-gas being directed on the base of the
shell, if the pressure is high and the shell long, there will be:J,
tendency in the walls to set up, and prematures may occur; or

,again, if too long it is liable to turn over in flight. . 'I
FOURTH LECTURE.-TRAJECTORY.

Trajector.y.-The result of the three forces actmg upon the
shell, (viz., the force of the explosion tending to urive. it for'
ward in a straight line in prolongation of the axis, the force of
,yravity drawin~ it down more and more below that line, and the
~esistance of the air tending to stop its progress more and
in each successive instant of time,) is, that it describes in its tlighf
a curved line called the trajectory, ADFHI in fig. 14.. t

The instructor should now explain :why a low velocity
requires more elevation to attain the same range than is require~
by a gun with a high velocity. . ,'J

Taking as an example two similar Ahells,one with a muzz1
velocity of 1300 f.s., and the other with 1900f.5. fired with, tlll'
same elevation. The low velocity shell will have travelled onl1
about two-thirds as far as the other in one second of time, b1Jt
both will have been acted on by gravity during the same tin1e
and will ~ave dropp~d the same height, and consequently,
low velOCItyshell WIll reach the ground much before the other.
, It is 'evident from this, that in order to obtain the same range,

a. mm with a low velocity requires H. higher trajectory, that
gr~ate~ elevation than a ~n ~ith a high velocity, a~d

The mstructor should gIve Instances of when a hIgh tra)ector1
is required, such as to hit the decks of ships, and on land
to search out cover and breach hidden walls; and the adyantageS
of a flat trajectory with the necessary high velocity;' such
giving a larger dangerous space, also greater accur~cy, ~~.' r
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I
FU'TII LECTURE.-IIow THE AXIS OF THE PIECE MUS1' BE

DIRECTED IN ORDER TO GIVE THE GUN ELEVATION•

•, n~ferring to fig. 15, the instructor will show that if the
I aXH'l" be pointed at a mark, say at S, the shell will not hit that
~lark, but 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
.;S~lces to point the 41 axis" so that the line in prolongation of

WIll pass as much above the object to be hit as the shell would
~av~ fallen below that object if the" axis" had been pointed

~lralght at it. This act of tilting the gun so as to allow for
b1~Cllrve of the trajectory, thus giving the shell time to range

'I" e Ore it is. urawn down to the ground, is wh~t is meant by the

I
-XP,l'ORRiOJlgiving elevation:' .
at ~he instructor will illustrate the theory of giving elevationfi .\ll (listances by referring to the flight of the shell for the
If l'Rt 100 yards; exphtining that a shell fired from the (H-pl'.Itbll with the service charge, would fall, were there no jump,
Ip. o~t 11 inches below the line of thp, axis of the gun produce,l ill
ft~lllg over the first 100 yards of its flight: ;md assuming that

I
II J~'15) is 100. yards from tl~e m uzzle, an that SD represents

1~l(:hes,he WIll show that m order to hIt the mat~ at S, the
l~~lii" must be elevated so that it would, when produced, pass

I
pl(:lles above S, viz., through F (fig. 16).

tr ,1e1'e elevate the .axis, draw the new line Ml!""'and the new
!oljJ~ct?rYfrom M to S; and rub out the 01,1 line MS and the

raJectory. .

Flg,15.
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Fig. 16.

M

o

tj
llow elevation is gh'cn b1j means of tAe tangent sigAt.-TM

instructor will explain that if there were no sights npon
gun, the layer would have to looK along it, and take aim, as De~t

a~ he could judge, the necessary height above the oLiec~ to
lut, but tha.t if he were to try to do this he would lose slgh~
the object, and be uncertain of the true elevation and
}'urther, that it is very important to keep the object in view, all
that for this purpose the gun has been furnished with two
which are placed either vertically over, or parallel to, the
the one near the muzzle or on the trunnions, called the
or tr'mnion, sight, and the other one near the breech called tll

1tangent sight, upon the latter of which the elevatio~8 are mal'ke~
and by means of which the layer, if he knO"i'13the distance,
enabled to give the gun the necessary elevation .'.Udat the
time lay on the object. J.

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

The instructor sllOuld now cause the men to observe tll,'
relative positions of the three lineil in fig 17, viz., the line
the trajectory MS, and the line of sight LOS; and explain th!!

r
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:Fig. 18.

l-: .. Sectio~ II.-Lectu~es.
tie dIagram shows at a glance the pnncIple of gettmg elevatIOn
.all distances by means of the tangent sight; he should also

OIl1tout how the spaces between the lines on the yard scale of
:te tallgent sight become greater and greater, thus enabling the
ec.ess:tr'yallowance to be made for the increased curve of the
i'~Jectnryas the range becomes greater.
i riLe Use of the tan,qent s£,qhfslwwn by means of a carb£ne barrel
~)~ovedfrom the stock.-The principle of the tangent sight can
• urther shown by placing a carbine barrel* on a tripod at a
~'; yar'us from the blackboard, and ?ausing the recrui.t to aim
1 Spot, with tIle leaf of the back-sIght perfectly uprIght, and
tJUsted (say) to 1000 yards; then without moving the barrel

the recruit look through the bore, and observe that the
tle of fire, or the axis of the gun produced, meets the black-
)a1'd.considerably above the spot aime~ at.
,'WInle the barrel is upon the trIpod, the B
iS~uctor will show the importance, with a gun,

eeping the axis of the trunnions (i.e., the C
~c~s or wheels) level, and will explain that if
~lS IS hot done, the shell instead of hitting the
ark, will strike low and on that side to which
~e tangent sight is inclined; and that the
eater the inclination and elevation of the sight,
11,g'1'eaterwill be the error on thi~ aceo.nnt.
't lllake this clear, draw a vertlCal hne, AB,

18), on the black-board,.with A ~s a spot. to
at. Cause the men to aun at tlns spot wIth

)e.10[)O Yards siaM, which must be perfectly A
1'11'ht. 0

tle 15. and a~tel'\:ards to l~ok through the car-
e "b;trrel, dIrectmg attentIOll to the fact that

axil:;of the piece" cuts the verticallille at C

--:----.-------'---------------------
.. A B.t.., gun may be used fol;' the illustration if cO::lvenicnt.

g..a.tl.l) c--

---------------------------
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above the spot aimed at. Then cause them to aim at th
same spot with the same sight, but inclined to one side, and
look. through ~he b~rrel again, w~len ~hey will see that t.,
"axIs of the piece," ll1stead of bemg dIrected upon C as ~efOl

i::l now directetl low, and to that side to which the sIght J
inclined, as at D j consequently, as the" trajectory" always co,
forms to the movement of the" axis of the piece," the
instead of bitting the l1lark, would strike as much below D as .A
below C. Draw a new vertical line through D and measure off
it a distanl:e equal to CA; this will give the spot E, which t
bullet would hit. From A draw ahorizuntalline Al-' to the ne

Jvertical line DE, then AF will show' the error of direction, al~

FE the loss of elevation due to the degree of inclination to
right given to the back-sight. Supposing the barrel to be tfyards from the board, then the distance for which the sight
adjusted is 100 times as great, and consequently, the bullet 'W!
strike 100 times AF to the right, and 100 times FE too low. .

The im,trudor will next explain how the angle of elevatio
that is the necessary amount of tilting up of the gun
for a certain raI

1
ge,',call be given,bY means other than therrent scale.

This will he hest demonstrated practically with a gun
follows :-Mark out a vertical line A D on any hoard plac

-A some little distance in front of the gun, Il

I divide it in 3 or 4 places (fig. 19) A, B, C, D.
Lay the gun hy the sights on A, the tange

-,- B scale being raised to a certain heio"ht,
2000 yards; note this height, and m~rk ~if

-0 chalk or a pencil any portions of the gun l\I carriag.e, so that the gun can he broucrht iJ
-D the same position hy mnking these marks' CO

cide ; !lOW lower the tangent scale by 200.
300 yards, and lay OIl B, again note the he!

()f the tnngent scale and make marks as before; again 10

~l 
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bnl1e~ 
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Ie tangent scale by 200 or 300 yards and lay on C, .repeating
Ie operatiollk as above, and so 011 withD. .
It will then be shown how, by making the chalk. or pencillyks coincide, the gun can be given the ..elevation necessary

I ay on A, B, C, or D without looking over the sights.
]'01' example, suppose the marks that were put on when the

l.n "'as laid on A are made to coincide, if the tangent scale is
,ls~dto the height it was at when the sights were aligned on A,
."'ill be found that the sights are again laid on A, and this
ay be similarly demonstrated with B, 0, and D. .

SIXTH LECTURE.-CAUSES AFFEC;ING THE 'ACC~R.ACY OF
SHOOTING. •l' . . ....< .,. ". •

he forces and causes of deviation already meiltiolled wIJl
~~ebeen ascertained and their effects considered before a gnn
lS~lled for service: they will not therefore -come under the

~ll]sance of the practical gunner. >There are, however, other
sSes of deviation which must be observed and corrected to
Ureltccurate shooting. These are- .
a, .Varying effect of the charge due to :-:

: Incorrect weighing. . . .
Variation in the strength of the powder;
State of the atmosphere, especially as regards moisture.

b .Difference of space occupied by the cartridge in the bore .. 1hfference of level of trunnions. .d .'orce and direction of wind.
. 1'railnot being well supported.

~d;he o~ly way to correct varia.tion~i~. the stl'ell~th of
wd r'Llnch are sometimes very great, IS carefully to mIX thefic;t efore the cartridges are made .np. This is not a very
n b t. mat~er with small charges and the better !)ractice th;'t
~ole O?tamed amply compensates. for the . time and trouble

(VeIlIn' t.he operation. 'With larrre. charges it would no~g.lt.d.1) • . C 2

___________________ 
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be ,,,acticab'e to mix the "owder, but care can be taken thut a
the powder belongs to the same lot and that the various barre!
have had the same treatment as to storage. Extreme care
weighing out t~le charges cannot be too str~ctly enforcell. ..J

A long contmuance of damp weather wIll cause the
to absorb moisture, which will entail a reduction in
velocity and consequently in range. The contrary eflect ".'Ill tl.I
place in dry weather, especially in hot climates.

J f the shell is not rammed. horne exactly to the same sF
each round, the shooting will be irregular. The greater the SpllJ
occtllJied by the cartridge the less will be the range.
staves with M.L. guml are marked to show when the charge t
properly home with common shell. fi

b. For difference of level of trunnions or wheels, see page 5,
c. 'Wind has considerable effect on the range and directioll

the projectile. According to its Jirectiol1 it may increase
reduce the range, or drive the projectiles to right or left.,
(tURty,and of great force, the shooting will be irregular, especHI
~t long ranges or with low charges. If, however, the
fairly constant in direction and force the necessary. correet1°tlcan be made on the tangent or deflection scale. A little pract,
should enable all officer to obtain a very close approximatioll

Jthe proper correctioll.
d. Unless the trail rests on firm level ground, and is sirniJ.I

Ol'l'l,orled during .nceessive round" the shooting will b.'
gular.

SEYE~TIl LECTURY.-CAUSES A1"}'EC'l'lNG VELOCITY
PRESElJRE.

For a given calibre and weight of projectile there are, sp
ing ge~lerall~'~four ways in which the velocit~ :md f,I€E~?;~
be vaned. Ihese are :-

__ 

~ 

cartnL1~J 
:mtlz~ 

•. 

:~ 

RarnI!J, 

~ 

I 
win~ll 

~~ 

' 
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1. 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 t/~enature of t/w Powder.
The nature of the powder exercises great influence on the

llllZzlevelocity and pressure in the bore realised per pouno. of
lOWder.

to obtain a high muzzle velocity a large charge is necessary,ill to avoid unduly straining the gun a powder whieh burns
1,~Wlylllust be selected. As an instance of the behaviour of

erent powders, take the following results from the mean of
~unds from the 80-pr. R.M.L. .

37 PART I.-tnetrt1ction.
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28
13 '5

I
lIIaximum

Pressure in tons per
square inch. .

I
1300 f.s.
1550

I >[",,1. V,I"lty.

:::1

Charge.

10Ib!. R,I...G.~
20 Ibs. P.----bIIet'e 10 Ibs. R.L,G.2 gave250 f.s. less velocity with over dou hIeistrain on the gUll than that obtained by using 20 Ibs. of P.

; an Ithe first case the shell received a violent blow straining both
llsh(k the gun very severely, in the latter it received a long slow

'1'1 ~pt up well down the bore.
t ",ie. Important points are the maximum pressure and the rate
Oilltlleh. th~ ,Pressure changes, which again depend upon the
'V' of IgmtlOn* and rate of combustion of the powder.

!tit the same gravimetric density these va.ry with :_:--- .
This np I' h''catise 0 IJAlesc l.e~y to small grain powders, such as R.L.G. powder. S~e

n IDIUUllltlOn, ]897, page 38. .
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1. The density aud 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 compoRed of large grains
burn more slowly, and exer~ a lesRer strain upon the gun tl~
Olle composed of small grams; OIl the other hand the lar~
grains atf')rd larger insterstices between them for the :fl~t
thereby facilitating the ignition of the charge. Thus a chari
may ha\'e a slow 1'ate of "combustion," and yet a high rate,
ignition. 1

The shape of the Prism Powder with the hole in its centre,
adopted with the view of obtaining a uniform uevelopment1gas which ensures uniform pressure; the }='rismburns both frAthe outsiue and inside, the one surface getting smaller as il
other gets larger, thw~ developing gas at a uniform rate antl
keeping up a sustained pressure uown the whole length of
b~~

Cordite is made in strands which insures a large
surface.
. 3. The glazing of gunpowder has the effect of smoothing

hardening the surface of the grains, which tends to retara
ignition of the powder, and thus make it slower in its actioj.

4. The effect of moisture in powuer reuuces both the press,
and the velocity.

III an 8-inch RM.L. gun firing a shot of 180 lbs. with a eh'
of 35 Ibs., a powder with 0'7 per cent. of moisture ga"
muzzle velocity of 1645 f.s., and a maximum pressure of 2
tons, the same powder. with 1'55 per cent. of moisture ga
muzzle yelocity of 149.5 f.s., and a maximum pressure of 1
tons. .

~ 

j. 
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tl An Increase of less than 1per cent. of moisture thus decreased
ITh1uzzle velocity by 50 feet, and the pressure about 20 per cent.

"f he general effect of the increase of dellsity, hardness, size
~f grain, glazing, and quantity of moisture in the manufacture
\V .gllllpowder, has been to produce slow burning powders,
'IhIcll, although with equal charges, give a less muzzle velocity
: Ian the quick-burning powders, have so lessened the pressure
:ll'odllced in the bore of guns, that larger charges, givingn,
~reatl'r muzzle velocity, can be used.

2. Elfect (1.J.lfodif.1J1:ng tlw aun.

t 1sl'egards the gun, the points which affect the muzzle velo<:ity
III }ll'CRsurerealised are ;._

Length of bore.
Windage.
Hifling.
Position of vent.
Chamber.

tl Lenflt/~of Bore.-The work done depends, in a measure, upon
\VIeklellgth of the bore, but after a certain point is reached, the
b or done corresponding to each additional space passed over
ttcolllCS less and less, and as the length of the bore increases,IIellergy absorbed in friction, &c., continnally gets larger.
rre IChce lengthening the bore up to a certain point is advanta-
~a~UR, but there is in each particular case a limit of length which

nnot profitably be exceeded.
PI:\)Ythe,introduction of slow burning powder, which gives less
toU!l~ll1'~ In the bore, a long bore has become necesBary, in order
Wo°1)taIn a hig!l muzzle velocity, otherwise part of the charge

}~ be wasted.
1o v'f"dage.-- Windage causes loss of pressure and a consequent

!.is(J velocity.

~ 
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Rijlin;~-Th~ffect of riilin~i~~~~~~.~ll-y--t~-r~d~~~-th~
1 . b -' b b d1v~ ?Clty, a small proportion of the total work bemg a SOl' e

gIvmg rotation to the projectile, and to increase the pressure.
. Position of Vent.-The uniform ignition of the charge depeIl,
In a mea:>;ureon the position of the vent.

CItr;tmbe1'in,q.-All the newer guns have the place. w~ere
cartnd O'erests of larO'er diameter than the bore. TIns IS call
chamb;ring, and can be more easily developed in B.T.. guns-gut
desi~ned for cordite are not chambered.

It" enables the charge to be made np into a fairl;:- COll1pltl

form, and reduces the disadvantages of very long cartrIdges ..
It is true that the increased diameter of the chamber IS b

source of weakness, but this is of less consequence, as t
maximum pressures may be kept tolerably low by using a slo'''''
burning powder.

3. Effect of .Altering tlle Weight of tlw CJ~arge.
An increase or decrease of the weight of the charge, th

chamber or the space behind the projectile remaining the
will raise or lower the muzzle velocity and the pressnre in t
bore.

4. EJect of Altering the Ai1' Spacin,q of tIle Charge of powd~r"
'Vhen the space per lb. of powder behind the projectile 10..1

loaded gun is increased the pre~snre and velocity ot the pr:o
jectile both fall ofT.

EIGIITII LECTURE.-METHODS OF CHECKING RECOIL.

The instructor will explain that a gun when fired will alwi\;
recoil morc or less (provitled no means are adopted for checki
the recoil), the amount of recoil depending- chiefly 011 the wei~
of the gun and carriage, charge of powder, weight nncl reSl.
alice to motion of the projectile, allll that comparatively lit

-
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S_e_et_io_n_II_,_-_L_e_c_tu_r_e_s,
r llo J'ecoil takes place when firing blank charges, owing to
l~~ebeing no such resistance to the escape of the powder gas
ljt ler,e is when the gun is loaded with a projectile .
.laving pointed out the necessity for checking recoil, the

li';~rllctor will proceed to point out the various mechanical
e'~lls that have been adopted in the service to control it,
IVIllg ~xamples of each method, or combination of methocl:-;.
Ie varIOUs means may be divided into four he::vls :-

1. Raising a weight.
2. The friction of solids.
3. The resistance of liquids.
4. The resistance of air.

i\' Mo~t garrison and siege carriages recoil up platforms or
~,ek.~loping upwards to the rear, this materially assists to
l~e J'ceoi!. Again in Moncrieff (fig. 20) garrison carriages a
) Iljerweight is raised. Both these plans facilitate the runnillg
o tIle gun after firing.

Fig,20,

0) '1'1
~:i'l 1(, friction of solios can be illustrated by friction betwf'f'1l

0'« 'u 1 I' I 1 f . .O. « }( S [( e; Iy use 0 check ropes WJth mountalll gnlls

tn:z

-----------------------------
________________________ 
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(fig. 21), which increases the friction between the ground
wheels by preventing the latter revolving; and also by E18~

j

Fig. 21.

awl other compressors, which consist of iron or steel
the carriage pres8ing against alld between iron ban~ ou
slide (fig. 22).

-,,~~_.-
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--......:... __._ _-~--~--.;....------------------Thili latter plan possesses the serious disadvantage oi being
llCeitain in its action; after long disuse the plates may become
~ISty,and although for the first round the compressor may have
I~cked the recoil within its proper limits, owing to the rust
lIng rubbed off, the subsequent rounds may be too violent, and
,~~ISn.ceidents occur, unless the compressor is readjusted after
[?h round for the first three or four rounds.
3.. l'he hydraulic buffer is an example of the resistance of

rf~Idli, in which the motion of the piston is resisted by liguid,
l lkh can only escape to the other side of the head of the pIston
htough small apertures, and the quicker the piston is moved
e,n~()l'eresistance is offered by the liquid.
?lllii plan is a decided improvemellt to the compressor, as the
( J.ustlllent is so simI)le, viz., to have the proper amount of oil
1 It.

a4. This method is used in disappearing carriages, ill which air is
.Inpressed by the action of the gun in recoil, the resistance the.
II' ofr(~rsto compression being the means of controlling the
11QOUlltof recoil. This svstemhas the same advantage as theOil • • . .
rl . ll'!~ff counterweight, that of storing up the energy of recoIl,
'Ol~C.1Is made use of for running the gun up into the firing

SltlOll•

Fig.2:l.

.. 
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NINTII LECTURE.--QTTlCK Fl RING GUNS.

Quick firin~ guns are so called on :tCCOll11tof the
nJlowed by their sighting, Lreech mechanisms and mountlJ
for rapid and continuous fire. The distinction hetween tl
and other guns, which was at first very marked, is tendiug
ffradually disappe~r, as facilities for rapid fire with the
~re improved in later m:mufacture.

The Q.F. guns in the service are the 3-pr., 6-pr.,
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 d
which is used with all of them; but this has been dispen
with in the latest type of 6-indt Q.F. for the Navy, and
retention for other natures will be considered in future
facture.

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

1. Absence of necessity for sponging or scraping
'Vith powder charges this is provided for by the nl(
cartridge caHe. 'With cordite charges sPOngingJ
scraping out is not required.

2. Quick opening and closing of the breech. In the 1,
patterns this is effected by one motion of a lever.

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

4, Quick traversing and elevating, This is done
placing the movement of the gun entirely under
control of the hyer, who directs it by the shoul
piece, 01' by suitable elevating and traversing gear.

r.,. Absence of necessity for running up, the mouJl(
being constructed to return the gun automatic-aJ),
the firing position after disdwrge.

l
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6. ~imple firing anangements. The action of loading also
nlakes ready for firing, and the firing is performed by
pulling a trigger.

7. Absence of necessity for settiug tIle sights or estimating
r\ I . the range; automatic sights provide for this.

I these advantages are not invariably present with every
~,e()~gun aud mounting uow in use.
or II1Htance,with reference to-
2. Many 4'7 -iuch guns are without single motion breech

rneclH1uislll.
3. 'l'Ite 3-pr. on travelling carriage, which is st.rlecl a Q.F.

gun, has sights which recoil with the gun.
4. The 3-pr. on travelling carriage only allows the layer a

very small arc of traverse, and requires a number at
tlle l'alHh,pike to assist him.

;>. With the 3-pr. on tnwelling carriage the mounting does
not renmin al ways in the same position nfter tiring, ancl
consequently the gUll is uot returned to precisely the
sallle position.

n. 'l'his is not the case at percussion firing with the 12-pr.,
1'7-iuch and 6-inch, but percussion firing is only used
If electrical arn1l1gemcuts fail, which should not be

... allowed to occnr.
I. Automatic sights are not generally pro"-ided at present,

'n hut supply will be made as opportnnity occurs.l 1:
1
~-pr. and 6-pr. use what is called" fixed" ammunition,

;; t1 ll~ cartridge C:'lse and projectile are permanently fixedl~;lh~1' and loaded simultaneously. Percussion firing only is
rr Jdr:yeJ ":ith these g:l~lS; the c~rt~idge case ha.s a ~ap cOlltain-V thet(Jllatlll g compOSItIOnfixed III ItS base, wluell IS explodrd
7.'/, e Llow of the tiriug pin on pulling the trigger.

? t~112'Fr., 4'7-inch (!nd 6-inclb m:e "~eparate" ammunition,h~. Ie clU'tridge case and projectile are 110t fixed together.
y lire ~davtcd for el\'ctric or rercl.l:'l ic,n firing.
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At electric' firing a primer screwed into the base of *
cartridge, case i~ used, containing mealed powder which
ignited by the electric current. this is effected by pulling
trigger. .

.For percussion. firing. the pri.mer has to be removed, and j
"adapter" substItuted, mto wlll~h, after llodin,q, a vent sealI
tu be is carefully placed; this is fired by pulling a. lanyal
which allows the striker to fall on the head of it.

Percussion firing' is necessarily very much. slower
electric, so that it il'l most important that the eleet.cic
arrangements should be well attended to, and kept in gO(
order.

The 6-inch Q.F. fires common shell, and a small proporti
of amour-piercing shot. The remaining natures fire 01

common shell, which may be .ord~nary common or (except ~i
th~ 3-pr. anti 6-pr.) armour-pIercmg common. The latter IS
stronger shell, but carries a smaller bUl'l'ltingcharge.

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-iuch and 6-illch are chiefly intended for attacking t
lluarmoured 01' lightly armoured parts of larger ves"els in CO

junction with the other guns of the fixed armament, but
4'7.inch'is occasionally mounted for defence against raidl
attacks. . .

Quick firing gUlls are di vided into groups under Gun Gro
Commanders. This officer (except in the case of guus mount
for defence against raiding attack) is subjeet to the orders
the Ba.ttery Commander as with other guns. With gU
mounted for defence against raid he has independent comma
. In either case automatic sights, if provided, would, for the sa

of rapidity of fire, bt> used for range:! within their limits .
accuracy. 'Where automatic sights are not provided, or wh

1~ 
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range is too long for their use, range ,finders or position
era lllust be employed, except for tlwse guns mounted for

;llce ag-ainst raid, with which guns the range must be esti ..
ed by the Gun Group Commander, and corrections made

n\ observations of fire.
(~OTE._ The Instructor will also explain .qenerally tlte provisioJls

art II, Sec. IX.-Nanning and jightw.q Q.P. and mac/tine
I;h for defence against mid-unless it is intended to do so in the

lecture.)
TEN'l'H LECTURE.-COAST D~FENCE.

t OTI£._ The followin.q 'IS intended as a syllabuj of a lecture or
tures on Co:Xst Defence. In order to ~'nstruct ejjiciently, the
~r~r 'inust be well acquainted with the contents 0/ Part II

1 •hM volume. In instructing recruits or ;lJoung soldiers, the
Iject 8/wuld be very briejl,y and simply treated, and illustrated
frequent referenc~ to defences 1IJithwhicl~ the.y a1"eacquainted.

Il~t.o1'eadvanced instruction is required, the subject may be more
Ull t'l'cated, and divided 1'nto several lectures, fullowing approxi-
'Dee~ the arrange1nent of Pm:t II.
D' ne Coast Defences (SectlOn I).

1m efine and explain the difft'rent t:lUbdivisionsof the artillen
'Da!l1ent(Section I). •
::pe~,neFire Controi and Fire Direction (Section I).
~.Olllt out that Fire Control includes Organisation, i.e., pre-
\i'llllal'y arrangements as regards men and material in order toiq~~eeffective fire being brought to bear when and where

) n'ell. That effi,-ient control and direction. of fire are
~Jr~~(mt on perfect fire discipline, which is ensured by each
l'cVI Ilal man learning exactly what he has to do under all
1 ur~M~,ances,and doing it to the best of his ability, as well as
1 ~tlic\ent preliminary arrangements and training. Impress
LIt be Squad that no duty, however unimportant it may seem,

e llcgligently performed without diminishing the fighting

~ 
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power of the whole unit. :Every officer and man, from the J
downwanIH, has his own share in the work, and therefore
respollsiLility, greater or less according to his rank, in
llIaintenance of fire discipline, without which no scheme
tlefellce, however carefully prepared and arranged for, can
be successful.

The chief poillts to lie noted with regard to fire discipline are
correct loadillgwith the projectiles ordered, correct laying at
proper objective, correct application of all corre~tions made
the h'TOUP, and the firing of the guns neither too soon or too III

Hapidity of loadillg and laying is essen~ial; each officer 8
man must therefore know his duties thoroughly, and
tlJem and them only. \Vhen usiug the D.n. F. the time of fiff
1'.e., the ti~ne from the moment when the tan(re is passed
the instrument to the moment when the gun i~ fired, must be
nearly as possilile constant for each round to obtain good J
effect. The B.C. must Le aLle to rely implicitly on those un
him to carry out his onlerd to the letter, and good fire discipl
can alone ensure that sllch is the case.

Explain the three classes into which guns may Le divi
for tactical purposes, and the special application of e
(Section II, ii).

Explain the Chain of Command from ]i'ortress Commande
Gun Captains in the case of each of the ahove three dasseg,
point out exceptions to the ordinary sequence which may OC
locally (Section III, i).

Trace thl) Syotem of Commullications (Section III iii). v
Explain that the duties included under the headings ):

Control and Fire Direction vary with the three classes of gl1
and dtsc!ibe the arrangements ill each case. (sect. ion III ii).I.

Explam generally the systtrn of storag~ and supply
ammunition (Section III \'i~

Describe the uses and general disposition of electric lights
oJ::trnctions. (Section In vii). .

sO 

~ 

perf~1 

ffi 

III 



I

1,} ART t-;-tnstructiCl1.
---'-~""""---"""''''''''-~'------

__ See ion H.-lectureS.

ulatt?1l of traffic in defended ports in war (Section III ix).
t?lscrJhe briefly the methods adopt ed for identification ot

1 e IIlhipR,and the objects of doing so. Explain the general:8 for the choice of prujectiles and point of attack on ships,
l~llg r:<lsons for them (Section VII).

f
'<Xpl'l.lIlthe general rules gi ven (i) for manning, (ii) ror fighting,
),l.\tery Command, distinguishing clearly between the instruc-
ll~ IneLhod of mannillg (A) and the service method (B).

,Ilst:rate by referenf'e to defences with which the squad i8
"I~alllted (Section VIII i and ii).
bxpl . . . . 1 I 1 .'ht' :Un the provIslOllS WIt 1 regal'( to t Ie manlllng and
T 1I.1~ of Q.F. guns for defence against raid. Give illustra-
Iii If possil.le (Section IX).

" 



l

Section IlL-Laying Ordnance.

L SECTION llI.-LAYING ORDNANCE.

Explanation of :Perrns.
, Before proceediilg to instruct in laying, it will be
explain everything connected with the sights, the mann
which they are titted to the gun, and the reading of the
elevation and deflection. The use of index plates and
range scales, traversing are, clinometeril, &c.,and the mean
use of the most necessary parts of the range table
clearly explailled as the instruction proceeds.

TIlE TANGEN'f SIGHT.

The meaning and Use of the different scales on each face
tallgent scale must be carefully explained to the gunner.

To adjust the Sight for Elevation and Dqjlection.
Tile hind sight is raised until the m;u-k on it for the req

munber of yards or degrees is in line with the top of the s
ill which it slides, and then clamped.

1'01' deflection the sliding leaf is moved to the right ?l
until the arrow points to the required number of 1I1111
The deflection being given on that side to which tIle shot
be thrown.

As a practical rule, each minute of deflection on the'1
zives a difrer~nce of one inch in every hundred yards of :Q
Thus, 8upposmg at a range of 2400 yards a projectile has at
12 feet to the right, it will be necessary to move the
leaf 6 minutes to the left, or give" 6 minutes left
t~ol're,ctthe error, because 12 feet or 144 inches diV,idedib
(the number of hundreds of yards in the range) gives 6.

The above practic:.l.1mle for deflection holdtl equally go
r :

nece!>s~ 
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'~iOlllii~-~l-;vati~~;-t~-;:i~;-~;-l~;e~~ti:;_i~~i-~t-~f-i~~~t- on
lC~1 target. Thus if at a range of 1200 yards the point of
,t Is G feet too .high, the necessary correction would be
ll~lt(\Sless elevation," uecause 6 feet or 72 inches divided
glVes 6.

l ~he trunnions of a gun are not level the projectile will
Jr t?wards the side of the lowest trunnion; in reality, the
e{ _Slght (apart from drift) will not be parallel to the axis ofi~l,except when the tangent scale is at zero; for example,
{It he right trunuion is the higher, the axis of the gun will
it(rjctC(lto the left of the target on which the sights are
t( , :till! vice versa. if the left trunnion is the higher.
Ie fullowing figure illustrates the above.

I
I
I

Looking from breech.

<1ot~e<1line if! a vertical throngh the fore-sight. When
eUl~IlI,onsare level a vertica.l line will cover both sights, or
e Vl;~tlonof the tanO'ent scale from it will only be due to
'W~Ul;~llentangle of d~ift. Itwill be al.30seen that a verticale: Cover both sights when the tangent scale is at zero,

e1'lU;tybe the inclination of the trunnions.
(
rr pri~etical rule for correcting this error is as fo11oWo3:-
(;j.a.Il,1) . D 2

----------------- ---- -
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No. of minutes difference of level X No. of Degrees of eleva
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 elevat
tangent scale number of minutes deflection to be given
side of highest wheel.

VARIOUS METHODS OF LAYING.

Gun~ are laid by the following means :_
(a.) 'Vhen the sights are aligned both for elevation and

tion on the object. Case I.
(6.) 'When the sights are aligned for direction only 0

object, elevation being given by means of clinometer or
plate, &c., &c. Case II.

(c.) When direction is given by the traversing arc on tl
floor, and elevation as in b. Case III.

Ca.) When the gun is laid botlt fot' elevation and direct
the s£ghts.

Luyin,q b.1Jtan,qent scale.--To obtain uniform results in
one method should be strictly adhered to. Th.;l service
of laying a g1ln is to direct it so that the centre of the lin
ing the two highest points of the notch in the hind.sig
apex of the fore-sight and the point aimed at are in line
figure.

The scales IJaving been adjusted at the required elcvati
deflection, the gun layer proceeds to lay the gUll.

• NoTE,-TiJI, mellO. the nUluber of degree!! the ~angcnt senI .. I~ l'~ise

= 
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1should put himself in an easy position, his feet being-
So tllat his body is well l)alanced, and if possible steady

e~f.~ylcauillg Oll the gUll with his ar111,and bring his eye on a
nc~' I the top of the hind sight, and about one foot from it.
ef al "ules to be observed. -1. See that the tangent and~;Ollscales are set and clamped at the elevation and deflec-
ock~el'ell, and that the tangent scale does not slip through

'ct
(}'o n~:()idwearying the eye, get the gun laid approximately
~se~i1,tloll and direction Lefore carefully looking over the

I
i Hm lay quickly.
l1i~ayOVer the target and then depress* 011 to it, therebyQY~('l'ror due to tho play of the elevating gear.
kys l(l(.ll-;C a clearly defined part of the target to lay 011, and
leeti' ,ly on the same point from round to ronnd. All
ectiOIIR and allowances should be made by using tangent or

'nOli F!~alesand not by laying- off the target. .
le dustanee of the eye from the hind-sight should on no----,I'it,hdi"~----------'----------- .

~lltbr ei~-~~~~~~g mountings thl' last motions of the ellJvatlog goor should

~ 
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account be varied, but be the same from round to round,
than one foot. .

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

At this staO'ethe Instructional Target should be made
1t will be fgund 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 corr
errors can be proved.

Laying on natural objects.-After the gunner has att~
thorough knowledge of the tangent scale, and can ad]
quickly to any named elevation and deflection, and c
accurately and rapidly at a target, he should be taught to.
natura~ ohjects, preferring first those objects which are statl
and are more or less well defined, at medium ranges, and
pasAingon to small or moving objects at short, medium,
ranges, or slJips moving rapidly in all directiOlls.*

To test accuracy at longer ranges, and when laying on stat
natural objects, the follOWingmethod may be used. The ins
lays thf:'gun with a certain elevation, and puts the tang en
clown. Then he directs the gunner to raise the tangent
till the gun is correctly laid without altering the ele
screw. The difference on the tangent scale will show the a
of error.

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

(b.) When tIle sights are used tor direction only.
Laying by ,~traigld ed,qe slgld from sigltting 8tep.-I.

case the ~angent scaJe is raised to a con~enient height

• The water line at the stern should be the point of aim with a target
t",-o tIle b~tt6ry "t s~cb an angle that tbe bow Water \ine is not well defined.

-
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\ioekci-,-t-h--e-g-u-I-l-I-ay-e-r-st-a-n-d-s-o-n-t-~-~~ting ~-~-;nd ;ii;~
e geHof the sight bla.des on the object.n .C. ofJicersand men should be frequently practised at laying

t
J these sightg, particular attention being paid to rapidly
~ng up n7Ltural objects such as ships and boats, and when
lug keeping the sights directed on them. During this prac-
the layers can be tested by the instructor looking over thet tanHent sight.
t~V~tlonis given to the gun by index plates and readers,

j lplters, hydro-clinometers and elev..ation indicators.
(c.) Wl~endirection is given bZI tra1'ersillg arc. .

t~t~hi~ease the gun is laid by quadrant elevation, and for
l°ll by the traversing arc on the gun floor.

I . . . INSTRUC:T!ONAL TARGET.
'tl,etal'get is made of half-inch deal, and is 4 feet square: it
;ll:ltl~\,lhalf bright re~land half ~right green. On.the.top is
I :tn.II'on rod, on wInch runs a rmg. A leaden tnangle of G
l~~t81(~e,painted white, and with a circular hole '75 inch ill
,e er In the centre, is suspended from the ring.

t Instruction in laying for direction onl.1J'
e~~ntllthe target so that the line down the centre is vertical;

t Ie recruit to lay on that line.

t, Instruc!ion in la.ying for elevation only.
;~Ild~he target so that the centre line is horizontal; direct
llCl'llltto lay so that the point of the trunnion or fore-sight
li~~ll~wOhighest points of the V of the t;lllgent scale are OIl

1\.1I Instruction in lUyl:lIgfor elevation and direction.
! te~W ~he triangle to hang in front of the target, and direct

.',rUI~}?.!arpl~~ll~ or other of its angles.

,."
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To teadt the use of tile deflection scale.

Set up the target with the centre line vertical, at a meas
distance of 100 yard8 from the gun; direct the recruit t
without deflection on the centre line. This done, let hin
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
warne number of illches 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.

'Vhere there is no target, or no room to place it at 100
off, a target of reduced size can be painted on a wall or d
on a board at a measured distance in front of the gun, and
same instruction carried out. For instance, if 20 yard
] 0 miimtes on the deflection or elevation scale would gi
inches on the target.

1'0 test individual laying.
1. Lay the gun on one angle of the triangle-mark with c

the position of the hole-remove the triangle. Let the re
look over the sights, and give directiolls for the movem~J
the triangle until the angle on which the gun was prevl
laid appears to him to be in 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. 1..ay the gun on one angle of the triangle (or on any S
object), with given elevation and deflection. Put down
tangent-scale, but do not move the gun. .

. Let the recruit set the tallgent-sca.le and deflection.
shiftjP7 each until the si~hts appear to him to be ou the ob

~ 



5'7 PART I.-Instruction .
._----~--------------------

Section III.-Laying Ordnance •

. he. difference between the two readings of elevation and
ectloll will give his personal error.

LAYING BY NIGHT.

AJJjingat targets lit up by E.L.-Guns can be laid by night on
gets lit up by the electric light, just in the same way as by day.
;hen using the gun sights, whether for elevation and direction

I t1rection only, it is generally necessary to throw the light of a
ern on to olle* if not both of the sights (when this is

Ie, chalking the fore-sight will make it s~and out clel1rer
:n the light is thrown on to it); there is, however, some
hculty in keeping these lanterns alight, the shock of discharge
Iea~y guns often extingui8hes them. Various experiments,
1 Wi.th candle, oil, and electric lamps, have been made, but

epartlcular lamp for this service has yet been introduced into
li't~ervice. The lamps themselves are, as a rule, held in
'~.lOll by one of the gun detachment.
light sights of two patterns are pr0vided for 12-pr. Q.F.LS • These 2,re described in S 8754 List of Changes.
claY~n.gon fixed obJects.- \Vhen laying guns at fixed objects,bas at certain portions of a mine field, which may not be lit
1 Ythe electric light, the elevation for the range would be
.~wn, and would be given by index plate, clinometer, or hydro-
e~nleter and the necessary direction being noted and marked on
(11 ~bersing arc during the day, the gun would be laid for lineat~:J ~traversing nntil the reader came opposite the marked

t tl~a.tIon. With guns not provided with such arcs the position
~arke trucka on the racer or :floor.of emplacement must be
~rr ed (~hite paint would' be best) when the gun is laid in the
1 s~ct <hrection by day: or similar arrangements, as described

Artillery Drill, may be made.
III As.. 1R!ltis 111me the fore-sight or the one funnel' from the lll,yer, i.f only One

uminated.

' 
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GENERAL R!!:M:ARKS ON J..JAYING.
The relative' advantages of laying for elevation by-

(1) Tang-ent scales.
(2) Clinometer, .
(3) Hydro-clinometer.
(4) Index and yard scale plates.are as follows :_

, 1. The advantage of this method is its simplicity, in th:
combines in one operation the direction and the elevation of
gun, and ellablps us to dispense with correction for the heig~
the battery and the state of the tide. On the other hand, 1

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 direction are separate duties.

2. This method is not sufficiently quick, except for slow
deliberate fire, and, unless all other means fail, would never
used""-hen'''practisillg- at moving' objects. Its comparat.
accuracy for different elevations depends, to a great extent,
the'.instiuitient being always 'placed exactly ,on the same pI t

on the breech' for every round; any grit, or dirt, gett
between the bottom of the clinometer and the plane surface
the "gun would affect the correctness of the elevation, it
therefore, necessary always to make sure that this plane sur
is dean. The clinometer has always to be removed bef
firing~ and .lastly, as the graduations on the instrument are
deb'Tees,and not in yards, there is the drawback of having
convert yards in to degrees.

3. The hydro-clinometer has the advantl'lge, as 'compared 'W
(2), of being graduated in yards, of being permanently attached
the gun, and of not needing any adjustment after it has once b
set up. Elevation can be given rapidly and very accurately'
its means, the divisions on the scale for hundreds of yards bel
as a rule, larger than on the tangent scale, or yard scale plates. J!'

4~ Index plates afford perhaps the most rapid ?leans of lay

' 
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IUis for ~lev~tion, be~Dgcertainly much qu.ic~~r than (1) or (2),
~( as qUIck If not qUIcker than (3) ; the dIvIsIOnson the yard
?~leplates are rather small (unless the gun is situated in a highhebl;\t~e.ry,as the h~gher the gun is above sealevel, the larger ~re
.e ~hYISIOns)and dlrticult to read. They possess the followlllg
18tlllct di'Sadvantage, viz.-if there is any inequality in the1ve1~f the racers, they do not give the correct quadrant
fe;lahon, but this disadvantage tenchl to disapp8ar as the height

, Ie gUll above sea level is increased.
I ] or example, on a very low site if there is a difference of level
I the racers of five minutes between trail extreme right and
r~ellie left, this would mean with a 9 or lO-inch gun a difference
1. .00 yards at 1500 yards range; uuder similar conditions at a
l~lght of 250 feet above sta level the range would only be
lifted by 16 yards. In these cases although there would be a
t el'ellce of five minutes ill the elevation when the gun was

ill~Yerliedfrom extreme l'ight to extreme left, the yard scale of
7~ plate would read exactly the same, i.e., 1500 yards in both

eit~ltIolls. This error does not occur when laying for elevation
I IeI'.by tangent scale, clinometers, or hydro-clinometers.
hy~gltln, comparing laying by tangent sight with laying either
I llldex plate, clinometer, or hydro-clinometer.
i_FIG. I.

_~~~1:.--------------------
.~it -------.
!o',;'t1~d. .. ------=!-s.. tJ~ _f\;~

FIG. II.

• I""" .'
v;J.:::t'. ;,.ff.c,;~ . 0' S.I<l"",. .

....;-,ij
ft. ----------------. --I,f>O-"''Q=>nu--'!!---....,.,..'"""JIt41- ...."9. tQ s} • . •

lOW advantage of laymg a gun by tangent scale Instead of by Index
pl~t(l when firing frQm height.

____ 
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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 ~rror.in ra~ge
greater when using the tangent sIght than wl~h ~lther 1ll~
plate or clinometer, because the very act of brmgmg the II
of sight on the target to a certain extent corrects an error
range.

To explain this, Suppose in figs. I. and II. that elevation f
2000 yards is given instead of 1900 yards, which is the t1'1
range. In Fig. I. the gun is laid by quadrant elevation, and tl
trajectory will strike the water at 2000 ya1'dB,or thereabout.
In Fig. 11., though the tangent scale elevation is for 2000 yard
the fact. of bringing the line of sight on to the vessel corree
this error to a considerable extent.

The amollllt of correction is the difference between the allgl
of depression to a target at 1900 and 2000 yards. 1\

'Vith a G-inch B.L. gun on a battery 200 feet above sea lev
range 2000 yards, the admissible error in range of a vessel
20 feet freehxtrd is 100 yards more when laid with tangent se?
than when laid by quadrant elevation.

fi('

t
}J
e
?
l

g
'With a 9-inch gun 100 feet above a vessel which has be It

o,,-erestimated as at 1500 yards range, if the gun were Jaid

d 
II 
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. ~dex.plate or --b-y---- c-l--in-o-m-e-te-r-o:;h-e-,,-'-o.-u-ldbe strucka~ near ag
,84 yards, but if laid by tangent scale she would be struck

l.

.f\.l~t~\.ras 1324 yards, an additional admissible error of 60 yards.
d \1Mpresumes the gun to have been laid on the water line,b tlla,t the yard scale was made out for a height of 100 feet
~ve this water line.

It l'liiM.advantage decreases rapidly as the range increases and
Ie l(~lght of the battery decreases. From a !lattery close to

IIe Ren. level it entirely disappears.
I~_lllust,however, be remembered that personal error is likely

( de greater when laying by tangent scale than when using
[111 runt elevation.

he relative advantages of laying for direction by-
(1) Gun sights.

ill'\! (2) Traversing arc.

I
aM follows :-

di;;) !his is the most accurate method of laying guns fur
'Ilr C~lon, and should be resorted to on all occasions when
tinaltlcable, whether the guns are being worked by position
illt( ~f or not. It has the disadvantage-that smoke or fog

(~l)eres and delays the laying of the gun by this means.
'lim 'l'raversing arcs, on tIle other hand, quite overcome thQ

rr}~lltiesof fog or smoke, so far as the gun itself is concerned.
that \I.Mmethod of giving direction is also open to the object-ion
para1l1ll ~sing it, all the guns of the same group are firing in
eith. ,el hnes of fire, and the error in direction of the guns on
~OlJt~ltla!lk of the gun of direction will be equal to their hori-
II fled. d18tances from that gUll, unless convergence tables are

It .grou Iii.not .therefore applicable when more than one gnn of a
:tnd G IS bel~g tired at a small object, unless it be stationary,
P08ir Ie prevIOUSround has been laid over the sights, and the

, Ion of the pointer noted, unleills convergence of fire ia

...............
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obtained by the use oia table similar to that describedpage 198.

Some confusion has arisen from the fact that travf>rsing a
are not always oriented alike, it is now ordered that in n
works, or where new haversinO' arcs are being laid down, tJ
shall be 80 graduated, that whenOthe pointer is at zero t~e a
of the gUll will be pointing- true north, if the g-un be l:uu (
east the pointer indicates 270°, or if south-west 1:350.

~ 
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l S:l PA1l.T t.-tnstruction.
'-';---~'.'_',-::'c---'-'--'-- ~----'-'-~~r Section m.-Ammunition.

!
I.

~1~cecan he found in this Part for little more th~n the mere
(~llg~ of the different articles of ammunition used by the

~~1801l Artillery. Any officer who aspires to instruct his men
/'", kllOW a great deal more of the subject than he will find
e. 'l'lJe latest edition of the Treatise of Ammunition;
1~~ationsfor Magazines, Ammunition Stores and Laboratories;
itle Lists of Changes, will give all the information necessary,
[t ,ley Dmst be studied.
tl III Dot intended that the instruction should he carried OIl

1'l
leorder given in this Part. '. .

tl te officer should begin by explaining the ammunition of
[11 ~l~ttswhich the squad are likely to use at company practice,
81~11111lgeach item forming the charge. He will then proceed

ow them how the nature of sheU, common or shrapnel, &c.,
,achecognised,how they are plugged, how the gas check is
lowe.d, and the shell marked and stored. Next would
L lllRtructions in fuzing the shell. First the sort of fuze
!l e ,llsed, and why others would not do. Then the boring
'e:ttU!g of the fuze, lastly the uncapping or withdrawal of3n'trlll. After the detail of the ammunition for one gun has
)Uld bl'Oughly. mastered, that for other guns in the district
~e e taken III turn. .
:llt~~rate instruction. should next be given on the following

filling, marking, and storing cartridges and shells, usin~
'b ),cr,IOllalstores provided. .
'e.') he,ac.tion of those fuzes in use. . . .' .
('Ie f hell' Instant recognition by their appearance, either as

UZes or in cylinders, and their selection out of many others.

__ 
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(d.) Securing lids of zinc cylinders and Inetallined cases.
(e.) Every man is to be instructed in the regulations for ensl

safety during laboratory operations. See Magazine Reg.ul~
and Army Forms G. 940 and 949, which are hung up 1ll

Laboratory. A limited number should be instructed in e
ing filled shell and taking out fuzes. .

GunMrs should not have their memones burdened
Jetails of the ammunition of guns which are not in their Di
or which they have no opportunity of seeing or using.

NOMENCLATURE OF ARTILLERY MAGAZINE,
STORES, &c.

".Jlagazine."--Building or buildings with passages Ie
thereto, in which powder in bulk, and filled cartridges m
btored.

"SM/ting Lobby."-The chamber or portion of the ent
passage devoted to putting on or taking off magazil
laboratory clothing.

Ammunitt'on Entrance.'!-The entrance to tlle magazil
ammunition only.

".Jlagazine Store."-A chamber within a magazine (if
vided) in which the hides, wadmiltilts, and spare ma
clothing may be kept.

"Cartridge or Shell Store."-A chamber in which filled
ridges or filled shell are stored resJlecti vely •

"Powder" 01'-" Shell Passage."-A passage along
powder in cartridges or in bulk, 01' shell are transported.

"Ammunition Passage."-A passage along which both ntl
of ammunition are transported.

j 
-------

---------------------------- ---- - - - --------
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~'f0!t;ZngPassage."-A passage by which access is gained to
Unl precesses.

"e,artl'iclge" 01' "Shell Sel'vin,q Roam."-A chamber on tlle
tIlelevel as the gun into which the cartridge or shell lifts
( , and from which the service of cartrid<fes or shell is con-

teted. 0

"e. fal'{l'id,qeor Slwll flecess."-A small receptacle for the storage
.t cw cartridaes or shell for the immediate service of a gun.
"~t~ecch'in!l IJatcll."--An opening in the door or wall of a
\V\IUg~or shell-filling rOOlll, through which empty shell or

( er III bulk is passed, .
a Ca,.tri(~qe" 01' Slwll Issuer."-A hatch in a door, or opening

\Vall, through which cartridges or shell are passed.
elfartridge" oJ''' Slwll Lift."-The lift up which cartridges 01'

are hoisted.
a ..1rtillerlJ Geneml StoJ'e."-A store for the reception of the
. 1'eb'1111 stores of all natures.
"e ~rtillel'.Y Sto1'c."-A store in a battery for the reception of
leI 8Jgllt~, elevating arcs, and other stores belonging to the guns

l'cqHIred for their immediate service.
er~al)~)rator,Y'''-A building or buildings with passages leading
d clo In which ammunition is examined, cartridges made up,

S lolls filled
"I .,,,tner Room of La~01'at01'll."-A chamber in a laboratory

Heh cartridges are made ~p and shells filled or examined.

E
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SERV ICE POWDERS .
. The term "Service" is applied to powders fit for fiprojectiles. I

Kature.
Use.

B.L. gUllS, 8-inch, Mark VII ; 6-inch, Marks
and V; R.M.L., 17'72.inch, 12'5-inch,
10'4.inch; and primers for Prisml brown
S.B.C. cartridges, and for E.X.E. cartrid
except 6-inch B.L. It will probably
superseded in gun charges by E.X.E., exC
for 6-inch B.L., Mark V. ,

R.M.L. guns, 17'72-inch and 12'5-inch.
B.L. guns, 12-inch to 9'2-inch and S-iJl

Mal'ks III, chasehooped, .IV and VI,
RM.L.,16-inch.

B.L. guns, 16'25-inch and 13'5-inch.
B.L. guns, 6-inch, Marks III, IV,

R.M.L., .12'5-inch, Marks I and
6-inch.

and

II;
, ,

R.M.L. ~uns, 12-iuch, 35 t~ns to SO-Pl'. "'ii
B.L., 6.mch, 80-pr. to 12-pr. (7 cwt.), l

4'7-inch Q.F. guns. It may be used ins~
of P. pOwder when the latter is not availll

RM.L.,'12'5-inch, Mark I, S.S.
3-pr. and 6-pr. Q.}'.

]lrisrn2 ....
Prisml brown ....

MOULDED.
Prism, I black ....

s.n.c.....
B.X.E.

P.2
Q.F',l

CunICAL.
P., or Pebble
S.P.

1~': 



i

Nature.

ia<\NULATED.
1'.0.

I
R.L.G ••••

?tL.G.'Z

/' 'l' . ..,II. 4.0.8

n.L 0.4

a.F'.o
,. -"'.

(g.a.d.1.)
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Use.

S.B. guns and mortars, the bursters for shr~pn~l
shell having the bursting charge loose in the
head, and as a substitute, in case of emer-
gency, in P. mixture for F.G.' - .. - , .

R.M.L. guns, 9-pr. to .64-pr. (except 13-pr. and
15-pr.); R.B.L. guns 6-pr. to 40-pr.

B.L:, 12-pr., 10oz charge f9rstar shell; R.B.L.,
6-pr. to 7-inch; R.M.L.,' H-pr., a.nd 15-pr.;
n.M.L., howitzers, 8-inch; 6'6-incb, and
ij'3-illch. In L.S. it may:.be used for any
guns for which RL G.4is employed, should
the latter not be available.L . ,

Made in India, forRM.L.guns, 25-pr. to80-pr.,
and S.B. guns.

R.M.L. guns, 13-pr. to 64-pr. (except I5-pr.),
. :and 2'5-inch; ():3-i~lchhowitzer, when exist-

ing stock of RI.J.G.2 cartridges is used up.
I-inch Nordenfelt gun. ;.-,' . '.- :-,.
S.B. small arms, 7-pr. RM.L. gun, and for

bUl'sting charge of shrapnel, .i\hell. having
bursting charge in the base.

Snider, S.A. ammunition, 7-pl'. 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.
howitzer; 7-pr. R.M.L. gun, and for filling
shrapnel shell. having the burst.ing charges
in the base. ., .'

E 2

~ 
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ISSUE.
Mould.ed. powder is issued in cases, powder 100 lb., made

wood lined with 7.inc.
Cubical and grained powders in barrels enclosed in waterpro d

bags holding 125 Ibs. of P and p2, llO Ibs. Q.F.l R.L.G.2, aJl
U.L.G.4, and 100 lbs. all other .

• CORDITE.
Cordite is a compound of nitro-glycerine, gun-coUon, a

mineral jelly. It i3 manufactured in long cords of a diamet
suited to the gun for which it is required. The various sizes 3
distinguished by a fraction, the numerator of which gives t
diameter in hundredths of an inch of the die through which t
cordite is pressed, and the denominator the length of the stle
or cords in inches; thutl, l'-r 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 JTOfl
RIFLED ORDNANCE.dl

Sille GiotA is used for all cartridges, except for those
bclow.

Ser,qe for S.B. cartridges for land service if silk cloth is Jl M
available, except for blank cartridges.

Serge cartridges for R.M.L. or R.B.L. guns, which may be
store, will be used up according to orders issued from time
time on the subject. JI

Slwlloon, will be used for the 7-pr. R.M.L. cartridge, 4 o~
6 0":. and 8 oz.; 2'5-inch R.M.L. cartridge 6 oz.; 15-m"
9 oz. cartridge; cordite cartridges under :3 Ibs. (p. r!0, Treatl
on Ammunition, 1807), and 6 and 3-pr. Q.F" ~alnting.

i

------------- 1 
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.

1. FILLING.

Cartridges lYlled l1)£thLoose Powder.

inCare will be taken to see that cartridges are not made up
\Vh~lall1p weather, (see para.. 152 Magazine Regulations 1894,
op Ieh~hould always be consulted before commencing laboratory
~l yahollR) that they are properly dry before being filled,b;c the proper charge is carefully weighed out, and inserted

Utnear,tsof the" Funnel, copper, cartridge."
of tl'tl'ltlges will be choked by drawing together the mouth
lhr Ie cartridge into several plaits with a magazine needl~,
or en.ded with three strands of worsted for serge cartridges,
to ~Ith two strands of silk twist for silk cloth cartridges, up
Cal'tl~lb. inclusive; after drawillg together the mouth of the
the l\lge, three turns will. be. taken round the plaits, ~nd
the cloke thus formed Will be further secured by passmg
bel needle three times through it alternately above and
cho~\V the turns, thereby stitching down the tUl'llS round the
llbo <e at two points equidista;nt from each other. Charges
1'eqv~ 14 lb. up to 85 lb. inclusive, without beckets attached,
thr~l~re. three strands of silk twist passed round the plaits,
tini e tUlles, and the needle passed through the choke four
:tndes,lllaking three securing stitches. Charges from above 141b.
tenl;IPW:~'I'ds,with beckets, will have the choke first formed, and
becl{°t"l'lly secured by taking two turns ronnd the choke, the
tal-ee dr'awn tightly in on both sides, then three turns will be
be~kn{O~lndthe choke, the needle passed through the choke and
~hollllllVe times, making four securing stitches. The becket

1'h ( Ol'tn a loop about 3k inches in length over the choke.
Ihn e

t
cartridges will be made up to their proper lengths andIf;t~e erk~by means of the hoopR,which should be drawn tight so

lna .e a firm cartridge.

bzz

______ ~ __ ~ __ ~_~~~s_e_c_t~io~n_I~V_._-_A~m~m_u_n_it_i_on_. 
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Section IV.-Ammunition. .~

cartridge is then reversed, and after the wood bottO~l,~1
taken out, it i:l placed on the Rcales, and .the n.ecessary rrl~ill
removed from the top layer, or added to It, untIl the weJgh\e
correct,;;' an empty cartridge being placed in the scale with J,d
weiO'hts to cou}pens'lte for tho one containing the poW"eo~
Theo superfluous choke is then cut off to within 1 inch)
the top layer of prisms, a few vertical cuts are then made Ie
this overlap, which is turned in until the edge is flush with tho
charge; the top is then placed on anll secured at each side, !VIr.
then oversewn round, with two strands of silk twist. The ~a
and bottom of the cartridge have each a hole in the centre fitt~~
with network, which is covered over with shalloon patches, sttl~e
on with shellac to prevent the powder dust from falling into t

1package. (II
These cartridges, if necessary, may be made up, by care Ie

manipulation, without using a zinc cylinller, 11y builJing UP. t~,
prH.m~ on a wooden bottom cut to the same shape as the cal'trId~j

CARTRIDGES,1)RIS~t.2-The required number of prisms ~~e
be built up inlayers on a woollen bottom the same shape as \Ie
cartridge, the empty cartridge drawn over the whole, and. \1,
remaining operatiowol proceeded with the same as with PflSfof
with the exception of the zinc envelope which is not reqnired
Prism.'

II. MARKING AND GAUGING l!'ILLED CAltTRIDGES. It
./1

All cartridges when filled will have the nature and welhtt
of. pow(~~r which they cO:1taill marked on the side in
prmters .Ink, the letters lJemg one inch loner and must be C 'Ill
fl1.llYweIghed al.ld g:tuge(l. a~ to length aI~i diameter. rl~1
J~ll1~~ not Le \l8cd, 118 It hol(h tire.

• I k' '. IIt~...
1 ma~.\l1lt up cartTld~('8 with I'rhm powder the top layer shoulll not CO J110"
IJfll t,llln /" per eent. of the numlll'r of,' '. , I'" III or 'i~'

cnrn\llet" nrtieul til'rs of l" b .' 11l18\lJS In a complete II)CI,OI 'C'llll'
number In the top I;;)"cr, 111~lns \:lng taken, If nccesS'lTY to make \.Ip the I ,I

~ __ _..--/ 
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~. record of the powder URNI with the maker's name, lot, andtil~d of filling will be found marked on the package in which1Cartridges are despatched to stations.
Witlll shalIoon and silk cloth cordite cartridges will be stencilled
tiol 1 ~he lot number of the cordite, ill addition to the informa-

l glVeu on the package.

III. ISSUE OF FILLED CARTRIDGES.

1/~ttri(lges for the 7-in. and 40-pr. It.B.L., 6{-:)r. and SO-pro
I~~\)e'k'!Dud 4-il~. and 5-in. B.L. guns, H.M.L. howitzprs, are

'£l . III llwtal-b ned c:1ses.
I~ ll~e,,,e are of three sizes, whole, half, and quarter, and weigh

(J 8" ~o Ibs., and 18 Ibs. respectively.
\11l11tItrldgesfor RM.L. guns, 7-in. and upwards, and 6-in. B.IJ.
'jib IlPWards, are packed in zinc cylinders, which may contain
11~I."er Whole, half, or quarter charge, according to size. They
~111l.e as cases to carry the cartridge from the magaziuc to the

~1~(J

, 'DlaNG LIDS OF ZINC CYLINDEHS AND ~IETAL
LINED CASES.

~ee p
III art II., Section V" Heguhtions f(,r Magazines, IB9t

!ltl'llctiolls are !LIsaprinted on the inside of each lid.

\v STACKING ZINC CYLINDEHS.
~,hell t 'd l' d . . . ) i\lllr, rar n.ge cy III erR cOlltalllll1g cartrH ges are storCt
Ilitedll their sides, the number of tiers in each stack will beJ Ils follows :_

'\f1illtl' . {a. vel' 100 1.bS., not to exceed 3 in heigllt
telS cout:UUlllg 60 to lOa Ius., 4: 0'

less than GOlos." 5"

~ 

" 
" 

~ 
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• \Vhen stacked on their ends, which is always preferabI,
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 cyhU'
with screwed lids having handles at the sidt.'. Stacking on
ends is preferable, because if stacked on their sides, unlesS.
points of support are under each elHl where the cylinders.
8trongest, or along their length, they become so dented that
cartridges are difficult to extract.

\Vhen so stacked the height of columns is not to exceed:
1i"orquarter charges 5 cylinders.

half ,. 4
full" 3

Brass and metal lined cases will be stacked on their SiCk.'..
height not exceeding 11 feet. .

DRILL CARTRIDGES.* ,
Drill Cartridges B.L. and RM.L. are a special

awl are issued complete. They are of same shape and dimells
as the s.'ervice cartridge they represent, and. are brought
the required weight by means of a cast-irOll core.

Tho~e for H.B.L. guns are of wood covered with felt and
The base of the cartridge is shod with copper, and the1 ,
clununy lubricators with stalks to screw into sockets Ill!
cartridges. 0'

. MEANS OF FIRING ORDNANCE. ;
Except when firiIlg by electricity, all RM.L. radial "e

guns and howitzers, and all RB.L. guns are fired by Il1e~
copper friction tubes; the latest pattern is the solid dra""Jle1J~
whIch IS USE¥!for all natures, and supersedes the long,
RHO flpecial friction tnhes, none of which have bee~

• For Q.l''' guns, flee 5856, 6509.

~I 
" " 
" " 

)." 

manllfltctj~ 

tl~, 
?: 

lell~" 

lt_1 

fII~~ 

~~ 



.75 PART I.--:'Instruction.'-----_.
~---------------se-c-,t-io-n-IV-.---A-m-m-u-n-it-l-on_'
~,yllre? since 1887, but. there are still some of them in store;
1\lb1llbe used up as followfl :-

e, friction, copper, long, for It.M.L. 7-inch and upwards.
't ii 1," "short guns below 7-inch, andr ..o.L. guns.

.ube, friction copper, special short, for ILM.L. 7-1)1'.andlllci)'} I guns.()~itUbe, friction, copper, solid drawn having been found
.S. ~ttfor u~e with .war rocke~s, th~ tnbc, frict!on, copper,
lIte .l0l't Mark II. WIll be retamed m the serVIce fur use
Wt'lth.
~r.tr~e~lany of the above natures of ordnanc~ are fired by
:e:,p~Clt.y the tube to be med i~, Tube. electric, No. 10 (quill),
'lit. \Vl.thguns on B.A. mountings, which are fired with tubes,
1n ~eahng, electric P. These tubes being of weak construc-
!Iltly I~st be handled with care, wh~n joined up, and lowered
ill }ljI1nto the vent as far as the projevtion on its own head
'fl jo' o\V~as, should the head project and be unsupported, the
l\Vde

lht IS liable to be broken off without igniting the mea led
\V(~r ~.i. should a vent be too short to take the entire tube the
:l(J~ JOll.Jtmay be removed. A turn should be taken with the
(111l ~lund the l:myard guide or cascable to relieve the head
l lle Ie strain caused by HJe weight of the wirei'l, should it
Illy cessary to remove all unfired tube it must be done care-
!.co:n:s the upper quill containing the eledric bridge easily.
'lilts blil detached; should this happen, and any of the lower
Illlo\V",6!?u!led off and remain in the vent, either one or more of
f.f) ~ntJOInts must be removed from the next tube, to allow:Vith er ~othe full extent.
l'he a;Xlal-vented gnus; vent-sealing tubes are used.

I., IG~xIal-vented R.M.L. guns are 10'4-inch, 12'5-inch Mark
I!~har n~h, and 17'72-inch. These guns, except the the lO'4
11'e'" et red with either a tube, vent-sealing, friction "V," orl' en -sealing, electric "V.". . '

-------------
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The 10'4 icch gun is fired with the tube, vent-sealing,"r"
. Ail B.L. guns 4-inch and upwards are axial-vented,

fired with tubes, vent-sealing, percussion, or tubes, ,'ent.s~electric" P."
Drill tuhes of all the abo"-e naturts are issued for use a

and for instruction in firing ordnance.
3-pr. and G..pl'. quick-firing guns are fired in similar 111

to a rifle. a percUHsion cap being fixed in the base of the
ridge case. The 12-pr., 4'7-inch and G-inch are fired eledr
by means of an electric primer screwed into the base
cartridge case; for percussion firing an adapter to take tl
percussion tube is substituted for the electric primer I
lanyard is used with them. .

Copper friction tubes are fired by pulling the lanyard,.
hooking, into the friction bar of the tUbe; vent-sealing ifl
tubes by pulling the lanyard, after hooking, into the draw
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.L. 9'2, 10, and 12-inch guns, by pll

the lanyard, after hooking, to the loop of the trigger. .
Electric tubes (except when using position finder) are fir&

the battery, electric firing, 3 cell, LedallchG, or the batteJ1
key, test and tiring.

I~ROJECTILES.
DIST[NOUISHINO MARKS.

The followi>lg are the general rnles for distinguishing "'.i.1
on projectiles :_ .

. (1) Tips. Jt~
Shot (excect case),-To have white tips. :::1
Common alld palliser shell.-. T.0 have black tips.St'gmeut and ring' shell.-To have blue tips.
Shrapnel shell.-To ha,-c red tips.

lj
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(2) Bands.

~.l:tel I)}'oj~etil.es.-To have white band to.und head .
.1\11 ~111r,pIerClJlgshell.-To IIave two whIte bands round head.
\a~ 1 l(~dshelIs.-To have red band round head.
r:\e~hot with steel balls.-To have white band round b:-»dy.

< ctlCl~,projectil~s.-To have yellow band round body.

(3) Bodies.

;~e~llilfor high explosives to he yello\v ; all other projectiles
ltek,

(4) Star.
la

l' shells to have a star in red on a white disc, on the shoulder.

f.i~l~lI'e(Il'lhellswill be markeu with the date cif filling, and at
hen flll\Vheremeans are available with the monogram, except
Ie 'WorGll by R.A. Filled common or douhle with bags, with
EI llfle d "Bag," and with a red disc I-inch diameter, if primers
lelIs~',fUIl! with "P" if filled with P and F.G. mixture.
[)IIO, 1lIch have been emptied will be marked with" E" and
u.rl~~!l1of station.
'~e~f fIll be stamped on the base of cast steel and F.S. on the
~)alIis(~~'ged~teel proj~ctileB. . .
~lg-h.tetil :VeIghted wIth sand and armour-plerCll1g shot
hCnd a \"lth sawdust and small shot, will have" \V" in white

-<\1I 1" !Hl~lso stamped on the base plug.
ibtllfr °JectIles 6-inch B.L. and upwards manufactured since
~efltioY189I,are issued with the canuelures undercut for the
l)etw;~ of augmentin.s- stripR, and are stamped ~th the letter

11 the first and second cannelures.
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11", 12". and 12.5".... i~::
10" .... ,
9" 12"

The pieces of wood, or "battens," being placell so jSe ~l

parallel to the axle of the barrow, in order that when Ve ~
is tipped back the front batten may be removed to nlit i~ t
for the tip of the barrow. 'When there is ample
ahell store the whole of the shell will be stowed as abo
4" from row to row.

2. When not fitted for gas-checks. .
. Filled shells for 7-inch R.M.L. and R.B.L. guns and t1P

will be placed upright on their bases in thE'!shell store.

.

~~ 
td~ 

rooJ11"el 

~,1 

.... 



~_. 7_9 P_A_R_T_I_.-_I_n_s_t_r_uct_i_O_n.

Section IV.-Ammunition.
Ei~ed shell of less than 7-inch calibre will be piled.

~8~fil • fitled shell 6-.inch and upwards will be. stored on their
:k iwhenever possIble. . .

:>iqt, , fil,led shell below 6-inch calibre will be piled, each layer
~jurIng In the opposite direction to the one below to prevent
, Yto the driving bands. .

COMMON SHELL. \
CJ01llrn • •
Irat' on shell are deSIgned to contam the most powerful
'I'lt Illg charge possible, and are made either of cast iron, or of
!QrO'°t'forged steel; the latter allows of a greater bursting
e ~e as the walls of the I5hell can be made thinner; steel shell
iinO' ~onot so liable to break up on impact. Forged steel shell
I' l~llnt~nded for armour-piercing, are made with small capacity
'1'h t'iltmg charO'e.
itIt? are used ~ith all garrison guns and are lacqnered inside

Led lacquer. Bags are used for the bur8ting charges in all
I\\>~l'dconanon shell 16 pr.' and upwards, B.L. 4-ilJch and
~Ol' s, ~nd H.B.L.40 pl'. and 7-in?h. .
~tio '\iIght of shells and burstmg charges, see Part III,e n II. . .
°nllilon shell is used :_
'!'o d'

Isable the personnel and destroy the materiel of tLe
enemy.

i\.!: Filling Common Shells.. '.
! t~~~le~sbefore filling should be carefully e~amined i~side to
l~p~ t eyare clean and dry j in using the copper scral)er for
<\ll nr.Mse, care must be taken not to injure the lacquer. :~~ <i .L. alld. B.L. common shells are to. be filled with P •

. . Powders. See 7714. '. .
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The following are the proportions of P. and F.G. pOWderSi
be inserted at one time into the various natures of shells :~,

NATURES. PROPORTIONS. Jl0
13'~ ~nch 13.L. a.nd above .... about 8 lb. P. then 20 o~. is:
12"D-mch to ll-mch .... 5 lb. P. 12 0 •f (
10'4-inch to 8-inch.... 4 I1J.P. 10 oz. ]':
G-ineh B.L. .... ,,2 lb. P. 8 oz. :f.G.
I-inch to 6"3-inch ,,2 lb. P. :, 5 oz. fO.,
-:lO-pr. RB.L. " 1 lb. P. 4 OZ'pii \11

5-inch and smaller natures,} Fill with P. and then, 0
except 40-pr. R.D.L. the interstices with ll. t.

FillinJ Slte{ls, Common, witlL Bag, t!trough Fuze-!tole. J
l1emove the plug from the fuze hole, place the filling-l'o{01

the ba~, insert it through the fuze hole, taking care not lr
the end of the rod through the bottom of the bag; caref~ Jvellt
in the bag until the neck only is in the fuze h.ole, a portlO~iPj~.
kept outside, as the whole bag must not be allowed to s e t(,~
the shell during the operation of filling, then withdraW ~l~e{
and insert by hand the proportion of P. powder as a ~s
the nature of shell. Place the funnel in the fuze hole, p,
filling rod down through the funnel, and pour in the
of F.G. powder, moving' the filling rod up and down to :~\\t
the passage of the powder through the funnel. Tal~,eet "t
funnel and rod, lift up the bag and jerk it, so as to S \I
powder well down to the bottom and to open the bag .. (f light.

Repeat the process as above, ea.ch portion belno JlI
stirred and pressed with the filling rod. '. el 900'

'Vhell the shell is quite full, withdraw the funD tbe
filling-rod and tie the neck of the bag with twine close t?~ of t
of the fuze-hole. A piece of twine is attached to the neesitiO~
bag for this purpose, it must be shifted to its proper p~ 110<:
necessary. Cu~ off the superfluous choke and push t~
the bag well down, and to one side of the fuze-hole,

- - ~ 
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ery shell two "Bags, primer, fiiled seven drams," or more
!hethel'eis room, then screw in the plug, taking care that
I fuze-hole is clean and the pIng lubricated.

Pilling Shell" Common, 1o/tlt Ba,q, tltro1t,qhthe Base.
I~ lace the shell upon its point which may be inserted in a block
~ie~()Od hollowed out for the purpose, or in any other conve.

A.i phtee.
I ~er standin (f the sliell upon it.s point pass the holder, shell,
Ir:t~ ." or "stuJless I' of the size required over the base, and
l);lll."" l.lp the bolt, then hold the handles firmly while another
~.()""Ullscrews the base plug with the" Wrench, base plug."
1~'72(~l'op in three "B,tgs, primer, filled seven drams." The
~'7 . Illch shells take one Bag, primer, filled 10 oz," and the
l~sfJt~llch, being prepared for It base fuze, ha3 one primer
( III e<lafter filling.
~~eiert the bag and fill the shell as when filling through the
.'~p~()le,but no bags, primer, are to be inserted after, filling
, \V'th\Vhena base fuze is used, as in the 4'7 inch shell.
he t B.L. shells which take a lead disc, after screwing In
~e~esa~e plug, insert the projection on the lead disc in the
'~e: In, the plug and hammer it tightly into its place. There
;hel1bOosizes of lead discs issued, the size taken by each

Q ~t e1llg shown in para. 441 Mag. Reg. 180-1. Their object is
the ti\'ent the flame from the charge of the gUll getting past

!~\Vi~l'eadsof base plug and so causing premature bursts.
~n~ 1'l :B,L. shells fitted with an adapter in the base, the lead
(lll~eO~lr~dit (if there is one fitted) must be cut out with a
the ctllsel and hammel', and the adapter withdrawn as well
"ill h Ug hefore filling. After the bag is choked, the neck of
'~!le e passed through the adapter, which will be lubricated
111bel'h"'ed home. After the pIng is inserted a new leaCl ring
~16ed~rumered in. The lead rings are of two sizes, and are

(0' dInpara. 441 MaS'. Regs... 1894.
~.a", .1,) F
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PART I.-Instruction.

l:)eLtiou IV.-Ammuni~o~.

SHHAPNEL SHELL.
These shells are made for all calibres of garrison guns, bn

ouly issued. to works wllO,e anllaIllelJt comes ullder
pp. 30:3 amI ~;35, PartJ!., Sec. XII , l~quipfllelJt ~?eg., IH96,

The hody IS of cast Iroll, cast or forged steel, WIth [t dlllli
illHille the Imse illto whidl tits a till cup to contain the uur:!
charge, over this is a. wronght-iron disc with a hole in the eel
threaded to rec~ive a wrought iron pipe, the walls of the S

'~are liued \vith Drown paper and filled with sand shot excel:':
6-in. l3.L., 40-pr., alld 7-iu. R.B.L., G4-pr., 80-1'1'., and 6
.RM.L. which have mixell metal ualls, the interstices bet'\
.the balls filled in with re"in; the head is made of Bessemer 11
line,l with wood, let into the head is a gun-metal socket
Jower part of which fits into the wrought-iron pipe; the iIlt
is tapped to receive the primer, the top threadetl to the
gauge.. •

The shrapnel shell IS made to cany as many lwHet'l
possiule, and is given a burster only sufficient to opeH the 5
amI release the uullets.

Shrapnel shells are lIsed exdusively against the pel'9~1

of the enemy when b{'yo'HI the effective range of case shot~
on land frollts, agaillst troops in the open and
l".earch them out behind cover; 011 sea fronts, against Jlljer
hlats, on or uetween llecks, or in the rigging of ships.
. T.in.le f.tlzes are ne~trly always use(l with shrapnel llt"j\
targets ill the open. ,:
". :\Vith percussion fuzes, 110t Ol:ly ~s the velocity of the~-
r~,lu<;ed by the gr~ze'. but as It rIses from the graze. ,.
~lH1rsUng, the balls are tl:~'OWll l1p~va]'ds and are liable tOll
ovei.th~ ~e,a?~.?f.t ...oops aImed a.t. ~. ',." , tjl'\
:.. As', ~owever, .~h~ ~~tt~r ~he .traJec~oI~y the.n~ore. efleCeJi
peFcllsslOn shellJ It..maX ~e p.o~tn.~le wI~h . the. n~"w.high 'I: /
-gtm:to lIse percussIOn sheapne!. ,nth cons,derab!.e effect, .

__ _ 
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83 PART I.-..:.tnstruction:
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Section IV.-AmmuDition.'\Vh" -----------------------------------.-----:-
tl'llcten. firing w,ith a view to penetra~ion of very light

I ill nres, perc1l8slOn fuzes must be used, wIth shrapnel. They
lit t}llsnaUy break up on encountering very small resistance,
~ille bursting charge l'eing small and in the base, if not fuzed,

I f \vI llot be igllited by the shock of impact, and observation
;;..ll6itlll~the.rthey are passing through or breaking up outside wilt

~t I oRslble. . J

If Itllall experillll'ut against a structure representing the section
(1lllolitllllarmouredportion of a ship, the iron sides of which
'()I'ti: efl of one I/ortion of two i-inch iron plates and another
iJt d~n of. two ~-inch plates, a 9-inch R.M.J-J: l'hrapnel damaged
11 theltljUYmen, clismounted the gun on the far side, and blew
It 'V'( llU1miesat that gun to pieces. . .

('"co~lIpenetrate about one-third of its calibre of wrought iron.
Olle of d~sperl'ioll is probably less than tllat of common ~J_Iel1.

1;-." its un(:tI~m ()~ he!1vy t.ime shrapnel is of some importance,
1'01' 1actIon agalllst the lIghter torpedo boats, guard boatB, &0.

\,ehel'ltleavy shrapnel a length of burst of 150 yards short will .
'ther !tnd thel'e is an ample margin of destructive.effect" on
l'hll:

1
( e of this point. ,

II'tt'V'ljhl'apuel iii the only projectile fired froIll. heavy guns
"I~ttelilI& be of Ul'e against guns' crews in military tops, bar-
'~h~CIIl";,~. c. They cannot, however, be -relied OIl for sllfficient
".l()de~?t unless the pace of the ships is slow and the range
1\ \~, a. e. ",

lth t' . ,
1. J\~, 1;llleshralmel the object to be attame(IIs :_ .'. -:.

i~I%Jtfll:\(~!ll}l'ltan extended front to burst the shell 80 that 'its
11th CO~'er efI't'ctively that is without bein(r too seattf'red as'

't}icie~l~a"ceh~tel':tllyas' possible consistent \'~ith their having
l~" J\.o-aivelocItyfor penetra~ion....
~.~th::. list a d('ep formatIOn to open' the shell so that the
't~ hl'ap'l \VeUas tIle breadth is covered by the balls. .

li
,:..the b ~~l shells dope.nd. f.or theil.'effect on the striking ,velocity! (g,a~ ~)and Rplinters disen?,aged from the shell on bursting:

I F 2
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PART I.-Instruction. 8-1

Section IV.-Ammnnition.
the higher the velocity the more e~ective the shell, because
only is the angle of descent for a gIven range less, and the sF
covered by the balls therefore greater, but the penetrative pO
of the balls is also increased.

When the shell opcns, the bullets at first travel forward.
the velocity the shell had at burst and they would move III.,
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
:t Loss of velocity greater than that which the shel~

ori,ginal condition would have experienced, due to the diffe!.
in iorm and weight of the fragments. l

The trajectory of the centre line of the cone (especially:)
the new B.L. gnns) falls very little below what would have h
the trajectory of the sltell had it not hnrst. . i'

Hence the destmctive effect of shrapnrl may be SiW~
depencl upon: -.

1. It8 velocity at hnrst.'
2. The distance of burst.
3. The angle of descent. e.
4. \Vith percussion shrapnel the angle of ascent after grl1t

1. Velocity at Eurst.
As on its velocity at burst depends the velocity o~ ~i

balls, the higher the .velocity of the shell the greater dep~.
balls of the same weight and form cover with effective {il
lleavy ball willl'etain its velocity longer than a light OI:e.• eo

'~h.e least velocity: which a heavy shrapnel ball should IIi;. pi
stnklllg to be etfectlYe may be taken at from 350 to 400
second.

The rem~ining velocity. at 4000 yards of a 6!!-pl'. ~.
Mark III. Shrapnel ~he1JIS about 745 ft. per second, llll
of the heavy R.M.L. and new type n,L. guns varies f~'o:r:~
to 1300 ft. per second. ". . ...
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Sect;on IV.-Ammunition.

e~s far then as the penetrative power of the balls is con~
. ed the shells will be effective beyond theRe ranges.
1'1. 2. The Distance of Burst.

'f a l~ dIstance at which a shrapnel should be burst in front
lle foltrg~t so as .to ob.tain the greatest eft'ect, is iufluenced by

(Q) .,rWIngconsIderatIOns :-
PtOc\J d~at the balls when released . I

If th \J In a conical Rhower, the angle 200'1'05 SHORT ~g'YosA C
~tea.r/ Cone being from 8" to 16° in-

(b) In~ 'With the range. .
1ery ?hat the axis of the cone falls
:he't/t.tle below what would have been. A.C,

(c) aJ,ectory of the shell. 150 YOS SHORT.?ZflY05 A
OrllJ.1~lat the diameter of the cone
)f it~l( lUrn ranges is from '14 to '15

(d) length from point of burst. A.C.

~eat 'hat tlie longer the range the IOOYas SHORT 15 YDS A
illlll titr becomes the angle of descent

(e) less the velocity of the shell.
l'll\[et hat the striking velocity of the
ll~~!\e~o~~Uldnot be less than 350 ft. 50 Yl's' SliORT ~r(i)9A c

.Lal\, •
~Il~ otg,for example the angle of the

,& th dIspersion of a shrapnel to be
1"01'1 (8:e fig.) if it burst 50 :yards
t)~ten.d. object, the spread of the bullets
~tl103s Over about 7t yards; at 100

tl\tds s~lort, 15 yards; at 150 yards short, 22~ yaros; at 200

Iltis ort,30 yards.
I'get ihe:efore evident that the shell should be burst close to a
:tin.st1aVlllg great depth with very nanow front, further ott'
a.in.f;t a targ:t having breadth and depth, and still further off

Olle WIth a.n extended frout hut of no depth.
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PART.:I.-Instruction. 86 .-/

SectIOn IV.-Ammll.nition,.. . . .~

'.It should further, be noted that as the range increa~es 80£ t~
the 'cone of dispersIOn of the balls, because the velOCIty
shell through the air decreases more r.apidly than the veloc1t.J\
rotat~on.due to rifling. '. . . .... . .' t
JThe angles of the cone of dIspersIOn at varIOUSranges of .,

following guns are found to average fr010 8° to 13°,' '11
J1Effective. distances of burst when the object has breadth, .

time fuzes are ~lsed,would be :_ ./

Yards, R.l\I.L,
. Yards,

H.L.
Yards,

•• ,!

Up to 1000 .
1000 to 2000

\ ~ggg~~~ggg
Medium, Heavy, Medium. Heavy,

100 to 250 150 to 250 II
75 to 200 120 to 200
50 to 150 100 to 150 , .
25 to 75 50 to 100

A' , ~t.' cOllslderable percentage of bullets must always. \
between the gun and the object.' OVL'I

Tab,Ie representing the front covered laterally by variouS c
at varIOUSlengths from the point of burst:

,,/-- .

r.

~. -. .... 3. 'Tlte Angle of Desc~nt.. . '. 'tfli.ct
_.-Th~angle of descent has considerable influence oli the e

o( .sh,rapnel. .' . . . .
.t.~fl~ IS gt:,eatthe lower part of the cone strikes atsuch aIle COil

angle that tllt;re i8 little ricochet, and the upper part oft

-
Cane of ./:. ~o 40 ~I~ 140 160 180dispersion, 60 80------- ------ ---- ft,ft. ft, ft, ft. ft, ft, ft, ft.

7()'68- 1S'4 16'8 25'2 33'6 42' 50'4 fill'S 67 '2
1S3'790; 9'3 18'6 27 '9 37'2 46'5 55 'IS 65'1 74'4
94'5100. 10'5 21'0 31'542'0 52'0 63'0 73'5 84'016~ 15'0 30'0 45'0 \60'0 75'0 90'0 105'0 120'0 1135'0e:-.
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Section IV.-AmmunitioD.~:~rsbut little space before grazing. Supposing. the angle of"()~idtto be 6°, the lower part of the cone with an 8° opening,
~eatl graze at 10°, and the velocity of the balls would be
~()113'}reduced after ricochet. As the angle of descent increases
1I1e 1Ucrably at very long ra/lges, the halls of the lower half of

COllewould hardly ricochet at alL
, tl . 4. The A ngle of A scent.
allllll~ will vary with the llature of the ground, with its slope
l~lll WIth the angle of descent. Even under favourable circum-
~1'l\~C:Sthe angle of URcent ii'l so great that all the bullets will
tit!! lally pass over a G-foot target if as far off as 25 yard8 from
fir a,gl':t%e.A quick or slow acting fuze also tells on the effect
~lt~~ercussioll shrapnel; tIle sooner it hursts after graze. the

the effect.

Jt FILLING SIIHAPNEL SHELLS.
llll! ~lllOvethe plug from the fuze-hole, and after Reeing that
Ilr)' Il.ze-hole is clear of allY dirt, and that interim of shell is
~I:~~(r~c" iI~sert the leather f~lllnel an~ pour in the bursting-

h,ljl:> • WInch has been prevIOusly weIghed out or measured.
llrl\\lue lll~st be done. gradually, for if the whole of tht'

Ith'Jke 1 11'1 put in at once the tube will proha1ly l)ecollle
~11(JU ~. The shell should l)e tapped on the side with a

i tl\\llle~1n1allet, until the whole of the 1mrsting-charge has pa:'lsetl
i lll\)ll Ie tUbe, taking care that none of the powder is left at the

lheIS~the socket. ])~'op in the n.let~l prin~er amI, by mC~llS
1\~1I8~1' rap1lel screwtlnvel', screw It tIghtly mto the tulle,. amI

ew III the plug.

~ra.d . SEGMENT SHELLS.
hn:vje for RB.L. guns only. They differ from common shell
l 1l1ol:lt a lining of cast-iron segments, are lacquered but .do
1 cOat' agi'!o They are shorter than common shell, antl. the

lllg extends somewhat farther over the b:Ule. _'
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Section IV.-Ammunition.

Filling 40-Pr. and 7-inclL R.B.L. Segment Shell.
These shell are filled in a similar manner to the n.J.V1',

studded common, except that bag3 are not used; after filling,
wad of papier mache (termed G. S. wad) is driven into the ~ll
hole to prevent the powder getting into the screw threads; It
Dot necessary to remove this wad before fixing the fuze.

STAR SHELL.
\Vill he found in the equipment of the "Armament {or

General Defence" in Garrison .Artillery Service. . p
They are made for 8-in., 6'6-in., 6'3-in., and 4-in. hOWltte'l

for 7-pr. and 2'5-in. R.l\I.L. guns, and for 12-pr. B.L. guns.
description, use, &c., see Siege Artillery Drill and halld1JO\"
of the ordnance mentioned.

. PALLISER SHOT.

Are made for all B.L. guns 4-in. and upwards, and all RJf.r.
gnus 80-pr. and upwards.- er.1

They are ogival pointed projectiles, the head being made llill'
dense, those of cast-iron being cast ill an iron mould, called tt C (.>Jt
the body" in sand, which makes it less brittle; they are.e 1
hollow and plugged. Projectiies, similar to the above we1til'~
one time issued as shell with burstin~ charges, but the btl1'l3",i11t
charge has been discontinued, and the~e shell are now filled3
an equivalent weight of sand and treated as shot, see S 503.'

ARMOUR-PIERCING SHOT. t1
(fOI

Are made for B. L. guns 5.in. to IG'25-in.; they diff~rl" )Il!

Palliser shot in being made of forged steel, and haY)) ':)
lifting hole in the si~le.
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'----- . Section IV.-Ammunition.

CASE SHOT.*
~3~e shot is an iron cylinder full of balls, ~hich vary in
the b \ with the calibre. When fired it breaks up at once, and

l'ha Is are projected with a considerable spread.
~)\\ndse for B.L. and R.B.L. have studs of soft metal, soldered
Lore' the base, to prevent them being rammed too far up the

1'1 In loading. .
fOt'tle case for the 7-in. R.B.IJ. is used in the 7-iu. R.l\I.L., that
U{-Jll~e8-in. gun serves for the 8-in. howitzer, and those for the
n'6-h~' 6'3-in. howitzer, and 80-pr. n.M.L. are identical. The
. 1'h' gun and howitzer also fire the same case shot.
llrnje~f32-pr. S.B.B.L. has a special case shot,. and is the only

Th 11efired from that gun. .
aholl.~ Case shot for R.M.L. guns, 7-in. to 12-in., 35 tons, are
()tdet tne-third the weight of the other projectiles, and, in

I rOt 0 get sufficient recoil, two are loaded together .
. a~eth B.L. guns, and R.l\f.L. 12'5-in., and heavier nature3, they
I' Cll.s: same weight as the otller projectiles. .
I bOllts shot from heavy guns would generally be used agalllst

~ffectiOl' bodies of troops. With heavy R.M.L. case the limit of
~t l(/e rango is about 900 yards. B.L. caRe may be employed
la.I'lli'l.lgerranges. The 9'2-ill. B.L. case is effective at 1,100

t,' e'l SPECIAI~ CASE SR,01'.
':'I\ut R,11lJwarct .~f.L" Case, special, is approved for [I-inch guns and

r'Jo<! 1> S wIth chilled iron Ahot weight 3 lb. 9~ ozs., and has
~Ilgeaelletratingeffect against steel plates of torpedo boats at
~lia l'Jl'O~P t? 60~ yard:'!. Cordite charge has been approyeu fOl'

Jectlle with 9-inch gUllS, S 8025. .

• See 7611.
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PART I.-Instruction. 90-------------------Section IV.-Ammunition. ---'

DESCRIPTION OF FUZES.

. PERCUSSION FUZES. . .

A percussion fuze is one that depends upon impact or graze il
its action.

Direct .Action.*
It acts equally well with high and low charges. . ftJt~
It is prepared by the. removal of the metal cap or Sit

plug; this should not be done until the shell is in the bore of
.M.L. guu, or is about to be entered into a B.L. guu. tIlt

The fuze acts on direct impact, and on graze ouly whell I
angle of descent is not less than 10°. 011

Oreat care must be taken to see that nothing shall pre:'lStI11
the diaphragm in the head of the fuze after it has beeU .

capped. '1111~
Mark III. is the only pattern allowed to be usen. with ~rll'

loaded by hydraulic rammel's.' It differs from previous pat tl111r
in having' a screw safety plug instead of the metal cap, I
enabling the fuze to be kept in filled shells covered by a WIl(I:\11J

Mark 1.* or Mark II. fuzes only are to be used over
r:wges.

. Pettman, a.s. .' . O.S.
Is made of gun-metal and threaded on the exterior to tM 1

gauge. fjrel
This fuze will not act on graze, neither will it act whell !

with reduced charges. '. '. '; ji1 to
:It has no safety pin, and the only preparation ilecesi'ar)...

screw it into the fuze hole; . ..' ~'->re
'. .. . . -.~IJS:clJ
• When practice is earned out over land ranges or !lands where any 111m 1I.trl

liable to be left exposed by the tide, R.L. fuzes are to be used with 80-pr:,
and 64-pr. guns instead of direct action fuze. .,,_ ...

. MIll!.' Mark I. fuze obsolete. . ...
A M72. Mark I. to lie altered to Mark I .•

~ 

~ 

~! 
' 

' ' 

~ 



To face page !ll.

I
Dh.tin-I ~~r~t~:~rI !IT!l;C-1
.gl.llSh- Chl1n~es in rllll.
lIlg No. War titores.

:Natnre of Ordnance
with which used.

n.1\I.L. 17'n-inch to 25-pr. i

B. L. 13'II-inch to 5-md: I
Q. F. 6-inch and 4'7-inch
KB.T..7-inchand40-pr. All
howitzers. All star shell. To
be replacel, when existing I
sto('], has become exhausted,
by middle time and perclIs- c:I
S.ion fnze, Marl,s I. or II. l~All (rcInance with which
15-s~conds lILL. is used, S
except 7-pr. shrapnel. <'>,

• pl

R.l\l. L. 17'72 to 10'4-inch, I ~.
7-inch, 64, 25, 16, 9, ilnd
7-pr., also 80-1'1'., band '!il
9-inch, studded.

co
P-

Ail RM.L. star shdl, !lnd I'
7-pr. deuble Bhell.

R.IILL. 10 and 6'6-ineh 40 I
and 13-pr., 8()-.pr.,and 9-lnc:l
stndless, also sWcld~d with
gas-check. RH.L. 7-inch,
40, 12, uncI 9-1'1'.shrapnel. J

PERCUSSION.
MetaL.1 B.L. howitzers, II-inch, [)'4-in~11,'

and 6-lnch and for gUllS WItI
which the ~Iiddle sensitive lillie
fuze Is at present used, whell
existing stock of the latter htil
been expended.

R.rrI.L. 13-1'1'.and 2'5-inch. B.~.
4-inch to 12 pr., and 12-pr. Q.l'b;
until stock is expended. To
replaced by Marl, IV.

Iii-pl'. and 12-pr. 6 cwt.7716

55 5574
538'2
7176
7305

TDlE AND
54l\Iil1llle, Marl,s I'" and 11

Nature of Fuze.

Short, Marks II, II"',
anl1 HI

TIllIE.
Sensitive, middle,1\Iark 2. 5638 1\1etal...

I 598'~
7046n:H
7305

I30-scconda M.L., lIIark I 40 34~8 Wood ...

15-seconds IILL., Malk 41 4045
II 4684

4685

I5-seconds M.L., apecial 4~ 4686
priming, lIIark I

15-seconds. with detv- 43 4045
nator, 1\1arks II and 4496III 4685

5132

CERTAIN GUNS.FUZES USED \VITII

'.
Nal.ure of Ordnance with which used.

n.IIL L. 12 (of 25 and 35 tons), 11, 10, 9, 8,
and 7.lnch, when firing full charges.

To hecome ohsolete as eXlJended.
It.!H.IJ' 7-pr.comlJloo,9-pr. taUD-pr. R n.L.

40-pl'. &e 5270, List of ('hanges: 7-pr.
common, 9-pr. to 25-pr. To be replaced,
eo soon as existing stock has become
exhauste1, by small percussion.

For 25-1'r. IILI,. and 40-pr. n.n.L. c?m-
mon shell, t.he primer, R.I,. percusblon,
Marl, I, to be used.

R.i\1. L. lo-pr. and 2'5-inch, and 7-1'1'.
double s1t~I1. B.L. 12 to 30-pr. uml
4-inch. This fuze will take the place of
the 11.L. percussion fuze when the stock
of the latter Is exhausted, except 40-1'1'.
to gO-pl'. H.l\I.I,.

4'7-inch Q.F. (Cast-iron common shell.)

Rifled howitzers, except (i-inch and
[)'4-lnch.

R.M.L. 9-inch ~nd up~8rds, RI-. and
Q.!". guns of 6-meh cahbre and upwa\ds,
for URein east-st.eel com mOll shell haVlng
pointed heads.

B.L. and Q, F. guns, 12-pr. to II-i.nch
calibre (except,IlIg 4'7-1I1ch cust-Iron
comJlJon shell), foJ' use In cllst-steel COlll-
mon shell havin~ pO~llte~ heads, and
l'a][lser, antl arnwur-plCrcmg shells.

3-1'1'. and 6-pr. Q.l", shell.

"I.'.

8100

7008

603H
7229
7635
8099

IJ;,!J44
7009

JI.822~)
11174~JO

8229

PEIWUSSION.
Pii572 Metal... n.M.L. 40-pr. and upwards. All ritled
IIfl216 howitzers .. B.L. 5-inch and upwards.

IIl[,593 RH.I,. 7-mch. See 6740, List of
5788 Changes.
6274
6740
7n:l5
3200

II'2G'21
Il.5'170
II [:,270

1lI.717il
IV7175'

7635

111"'7230
IVn:W

76:35

Nature of Fuze

10

Ilase, large, Mark I... 11

Base, HOlchl,iss, \\Tarks
11, U., and III

rettman's G.S.,l\Iark II 5

Dase, mediullJ, Mark I 12

Base, Armstrong, ?tfltrk
JIl

Small. Marks Ill. and 8
V

R.L., Marl.s II, II''',
111,III., and IV

Direct-action, Marks
1., II, and III
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1 B.L. 11.,Ill. and IV.

\\l ish?rt fuze, with one ~afe~y pin, which is r~moved before
. lell IS rammed home, It WIll act on graze or Impnct.' .

1 Small, Narks 111.* and IV.
I~~rnaue of gnn metal and is threaded throughout, except for
'I!tllgth.of ~:3-inch at the lower end whi?h is left plain and
Illl\ced In <ltameter. It acts on graze or Impact. TIle safet)'

h0111<lllot he remove<l until tlle llloment of loading.

'l' ,- Base, Ann.~tJ'on!J (Mark III).
l~l~le~\lze,which is of manganese uronze, is screwed into the
:\1\ ,v means of the key fuze aDd plug A rmstrOll g. The
)111 cal~is then placed ill the recess in the hase, and pl~eH8e<l
llll~ "'Itl! a hollow drift; but 011 no account must the cap he
tit lel'ed on or pressure ue exerted on the centre of the head

e fUle. It acts on graze or impad.

1 Base, Large, B o. 11.
III d

l~ ",.a e of manganese bronze. The lwdy is screwed outside,
111111 IlJ tit either the large or slllall adapter in 13.L orRM.L ..

lOllshell; it acts 011 impact or graze, and require:i 110 setting ..

I Bltse, Medium.
lit

.~Cll~ll~tel'ial,construetion, and action it is similar to the fuze
1~~ll~l\IOll base, large, .but is smaller, and screwed outside twel ve

i:l }ler inch instea<l of nine. .

~I Base, IIvtchl-iss (Marks If, II,* III). .
111;e ~?dy of this fuze i'i of manganese bronze, screwed exter-
fli~ct' Ith a left-handed screw; the base is formed with a-I~t.lOll ~o take the key by w hieh it i' sere wed in to the shell.l Ou It''paet or graze. .

~ 
~ 

~ 
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PART I.-Instruction. 92 i
----------------------_/
~~~.~~n_~V.-~!l1mu~i~~n_: . . /

TIME FUZES.

The fuze composition, which consists of pit mealed pow~
pressed into a I'iug or grove which runs round close to (
exterior of the fuze body, burns at the rate of one inch in tW

r
and-a-half seconds, and owing to a metal stop can only 1>11 I
from left to right.

Sensitive, middle. :1
0.-1'3 made of gUll metal. The lower part i8 tapped to t!le tbl

gauge, and contains }:.G. powder. The upper part contaHIS'll'
time arrangement. The igniting composition is contained ~f
pellet, which is retained in position by the projections 011 I.
other pellet:'!, which fit into a 810. t in the igniting pellet, and. ,(I
kept up to their work by spiral springs. Opposite the detollill
cap is a steel needle in the rim of the fuze, near the
ment of the composition ring. A safety pin passes throngh e'
retaining pellet. O~

The safety pins are withdrawn at the moment of loading. tS
discharge the centrifugal action causes the retaining pelle Itt
fly out, releasing the igniting pellet, which flies out by
fugal force against the needle, firing the detonator, which.l~\jJlg
the powder in the pellet and axial magazine, this latter hg'1 .
the quick-match in the composition ring. 0 SO:

The composition ring for the fuze is graduated from 0 t I()C~

anfl the.divisionA are suhdivided into four, to increase ac~1
in setting.

30-Seconds J,J.L. . oJl(I~
In general construction this fuze resem blel'l the 1?_~e~lill(~

M.I~. fnze ; it has however a slower burning composlW1~ lll)(

eight powJer challnehl; its marking begins at 15 secour-
rung up to :10 seconds. No more of this fuze will be nl:ll~'

cOUlntel~c, 
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H3 PART I.-Instruction.

'---- .._. S_ec_t_io_n_I_V_.-_A_rn_rn_u_D_i_ti_o_D.

15-Seconds Jf.L.
fh~~his fuze 1uts the composition channel in the centre, and is
'I'll en 'With a slow burning composition (7! seconds per inch).
t~eel'e.are six powder channels bored near to and parallel to
lIl'ltlttlsof the fuze, they are cOlluected at the bottom by quick.
~I;<tC 1 laid in a groove and presHed into the bottom of each
41'p.ltll~1. It il'lgraduated to qnarter Aeconds, the figures 2, 2'0, &c.,
i~t Ill'lnted so that they may he read when the head of the fuze
(}lleO\~ards the body of the person holding it, the figures are at
~tnl RIUeof the side holes; and the side holes are accuratelyqUI) 1 •1'1 e( and coloured yellow.
\>hi ,;e fuze is lit by the flalShof diseharge igniting quick-match,
l.e<;tC I is wOllllcl 1'0U11l1 the head. Tllis quick-match is pro-
t!lll LIllY a copper IJl1wl,w hith i8 tom off on placing the shell ill

o!'e. 'I'llis is called" uncapping''' the fuze.

l' " 15-Seconds J11.L.Special priming.
hirlh,tlifuze cliffers only from the above in having an additional
flt\lilll1gof gun-cotton round the head of the fuze over the
fit ~l~ll'y quick-match priming and fastened with tacks; a patch
lliilldQterproofpaper is pressed down over the priming, and a
~~ll of thin copper and tape wrapped rouud the whole and

1',:erl by shella? varni~h. . , .
the r e head of tIllS fuze 18 pamted red, and the loose end or tIp of1'Cpper band white. .

ll'l fUze iBused with star shell only.

1\ 1'1. 15-Seconds witlt detonator (Mark III).
ltt4.l~h:;.fuze d~ffers from the M.~J. in heillg lit by a. detonating
~~ce8gelne!ltIII the head, held III safety by a pm; this ishhntY In RB.L. gUllS where there is no windag~ and also

I i"~~,"I..M.L. gnlls, lO-in,',ch n,d under when using gas-checks, as
I ~anno~be lit b1 the 4;~s49f tlischarge.

~ 
_ •• ~-- -----' ...... _- .. _._-'--------------
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Section IV:-AIDm_U_D_i_tl_' O_D_.

The safety pin should not be removed until the momellt
loading.

FUZES, TIME AND' PERCU~SION.

. . . .. .Middle.
. 'j\re made of gun-metal. The lower part is screwed to~;
""'aurreand contains tlw percnssion arra.ngement; the upper
l"'> "'. h . t h' h . t f °ltlcontams t e tUlle arrangemen w IC conSlS s 0 a compo: ~tI

ring, dome and cap; attachea to the composition ring 19 ~d
igniting arrangement. The ring is graduated from 0 to 30, ~f
each graduation is divided into four so that the fuze can be)i
to L !,! or whole graduations with accuracy. The fuzo tJI
two safety pins, the upper for the time and the lowf>r for,
percus!}ion arrangement; both pins are withdrawn at
.moment of loading so that if the time portion has been set t
long thE:'shell will burst OIl graze.

Short, J[arks 1I.* and Ill. [ll'\
. Is similar in constrllctioll to the T antl P, mi(l(lle. Tile CO
position ring is graduated from 0 to 18.

PREP AllING FUZES.

. . '.. Direct-Action, Nark~ r.* and II. ,.\) of
"These fuzes require no preparatIOn, except the l'CnlO\'j (lIt

tl t I} 1 fi I . t tl fll.~e-I 11.~. l~ me a cap ; t ley arescrewe( I'm y III 0 Ie
.. The cap is fastenetl on to the' head of the fnze\tsetl

two double bayonet joints, which enable the cap to lIe "ell
eitheI: in,tixing or ulltixilig the fnze. T~e. cap .can, be r~II:()t/ie
by brmgmg tl!e centre of the bayonet Jomts III .lme WIt .
8ttH~~ 011 the SIde of the IJCadof the £uze. . 'lo"el1
. '\ith B.L. an~ R.B.L .. gUllS the cap will not be reV

until just before ellt~ring the shell into the breech. '1 /lfter
.'With R..M.L. guns the cap will not be removed untl

entering the shell into the. muz~le.

~ 

.1~o~' 

~ 
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1'-----'----------------"-- s_e_c_ti_on_I_V_.-_A_rn_ID_u_n_it_i_on_o

Direct Action, .MarleIll.
~l~leH~fuzes require no preparation, except the removal of the
lllllj'l; It is screwed firmly into the fuze-hole. The plug fits
l"elQ(e the head of the fuze with a left-Ilanded screw, aml it i:-;

oVedbefore loading.

l' "cttman, U.S.
~tll}r\.fuzes require no preparation; they arc Himply screwcfl

YInto the fuze-hole.

1'1 R.L.
(If tlles(~fuzes re(1'1ire no preparation, except the rem ova 1
~titll:~safety pin; they a~'e screw('r,l finnl,y into the ~uze-hole;
"11[(S are to be u8ed wIth these j uzes, 8807 (No. I). They
the'ti;le screwed in hefore iUl:'crting the fuze. 'Vith RH.I-. guns
the ~tfety pin will not lIe withdrawn until just before entering

\V.lell into the breech.
~1'1l.wlthllluzzle-loadiIlg guns tile safety pin will Hot be with-

11 Until after entering the shell into the muzzle.

Iten ' Small.
, . lOVe the safety pill.
n ",.
~(-t.~c Armstrong, lJase Large, Eat,c .AfediIl1ll, Base lfutel/kiss.

o llreparatioll ii'lnecessary.

\ 1') Fuze, Time, Sensitive, J.lhddle. .
~~a~~pr~paration of this fuze is identical with the T. and P. as

I
'l'<\~li:itIme arrangement, but both safety, pins ,must ,be,Wi,th,-

1'/ Fuzes, Time, Wood.
~e~ fuzes are of two d~s~riptiolls, one ha~' a detonator and

e 'llRed when the fuze cannot be lit by" the flash, of

~ 
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Section IV.-Ammunition.
._--------~,

J
------------,.--"

discharge, as in RB.L. guns, or in some M.L. guns whell ;
gas-check effectually stops the flash. There is a safety}
which must be withdrawn on load.ing.

The other is the M.L. fuze, and is lit by the flash of disch:l
igniting a quick match primer wound round the head. '.
pl'iming' is e.xpose~ by uncapping the .fuze on loading ;
done by teanng off a copper band wInch protects the
They are useel with all R.l\I.L. guns, without ga."l-checb, and
for RM.L. guns from lO'4-inch, upwards, with gas-checks. ~'tJJt

The~-;e fuzes [Ire prepared for any desired time of :~
hy boring through the sid.e hole correRponding to the reqtl
time into the composition.

'Vhen using the hook-borer, !Jla,cethe fuze in the hook ofi
hook-borer in the proper position for boring the required !l~
~nter the Lit into the side hole accurately, the fuze being grll~
to the bottom of the hook IJy placing the flrst two fingers 1'0'1.
the fuze, and the thumb against the outside of the
screw the Lit home. 'Vhen the boring is completed the \
should still have an even bearing in the curve of the hook. {lIt'

Unscrew, and when the bit is ql~it~ clear, remove the
from the hook. The length of the bIt IS so regulated that, cU~l
placed in the handle, it will enter snfficiently far into ~he
position when screwed down to the shoulder. If the bIt ellI~e
become unserviceable, the handle must be detached froljlltll
hook and the tightening-screw unscrewed, the square hole ",bel
hook being made for that purpose. Care must be take!l,
suLstituting another bit, that it is properly placed in the ~f ~.
and that the tightening-screw firmly presses upon it, for it,
space be left between the handle and the head of the b 1\1
end will not enter a s~lfticient dep~h into the composi~~O]1'
borer should be occa~Honallyexanllned and cleaned. lhj
tion of preparing the fuze and fixing it in the sheJ tIle,
on an average, about 1;; seconds; with a little pracl\C'j
operations may be performed in a shorter time!

~ 
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~hi~ 
pl'lI1l~::r 

hook'{ll~ 

".~el~ 

1J01II~. 

I 

~J111l~ 

~h: 
o~:~ 
t:l1'e 



1.

!

L D_7_. P_A_R_T_I_,_-_I_n_s_t_l'_U_ct_i_o_n,

Section IV,-Ammunition,
~lhe8e ft-lz-,es--s--I-lO-l-ll-d-I-le--s-cl-'e-,-ve-d-I-'1-1t-o-tl-l-e

ICy 11lustnever be sti'llCl: 7Dit/~ 01' agaiuxt anything.

'/'. . Fuze, Time, and Percussion, JIiddle, and Sltort.
i~~e0 'pi.v tlte Fuze.-Screw it in by hand, then tighten it by~l'f{lllg the point on the hemispherical arm of the key ill the

hole in the circumference of the body of the fuze.
tIle Prepare it as a 'l'ime Puze,-Looilen the hexagonal cap on
~h~ ofl of the fuze by meallS of the koy, and then turn the dome
tIle collar of the fuze together until the required graduation on
th{' colIa.r coincides with the arrow-head on the body, and tighten
~in8Carl. This should be done before tlie removal of the safety

lJ;.
tN..~l'r~\:t,h0rawin.g Safe!;/} rins.-If requil'ed to act as a time and
Ifl:\l!i 8810n fuze, withdraw both safety pins nt the moment of
tIle trr; if the percussion nrrangem(~llt is not required to act,

ac~\Versafety p~n shoulll be left ill; if the fu~e is required
l' as a pcrcussujn one onl.lf, the upper safety pill should not

the ;1l1oved, awl the arrow-head sh011141lIe set midway lletween
'I'l ti~1'O anJ the last gralluatioll of the collar. If the fuze i:'l
ql~ f ltJ the safety pins must be repIael'd, or if this is im}l()KsiLle
; uzt destroyed.

Ii \v Wad, a.s., in Pw,e froZe.
~i~::en fiXing fuzes in shells having' a wad ill the fuze-hole
"l~ei~Jt 11ecessary to relLlove the wad, as tIle explosion of the

1 . '"/Iidcllt to force it into the shell.

k, GAS-CHECKS,I'~a.'l'ch k

}

Ill! b .ec 'S Were first intrOllnced to prevent the bores of hc:n'y
l' th:ll1g score(l by the rush of gas ILlongthe bore, especially

(0' e Bleatof the shot.
l:).a.t ,I) . Q

-f-t-l-z--e--h-o-l-e-b-y-l-l~-ln-l-l. 
~ 
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PART I.-Instruction. 98 ./

Section IV.-Ammunition.

.' They are used with all R.l\l.L. studless projectiles (e){Ce;J
case shot) and with studded common, and Palliser for 9-in.d

20tupwards; the 40-pr. common and shrapnel and 12'5-in. stn (
shrapnel are also fired with gas-checks. 1

The first pattern, Mark 1. (now obsolete, though perhaps tOjl
met with at some out stations), were made with a smooth ~tl
and were nutted tight on to the base. These acted well "'bet
the. violent L.G. powders. but with the slower P. powder \l
did not expand into the grooves. Mark II. was there o~
introduced with projections on the rim. It was also nutte~l
to the base, but allowed to revolve, so that the projectl
might not interfere with the loading. . tV

It was soon discovered that rotation to the shell nl1g1~I.
imparted by the gas-check, and thus obviate the
?f 8tuds. The present pattern automatic gas-check waS i
lll~ro<1ucedfor studIes::'!shell. It is loaded separately, e\/
WIth guns on II.A. mountings, being firmly attached t? ther t11

of the projectile on discharge, and as it takes the rifhng 0 ,p
gun it imparts rotation to the projectile.. . et 0,

The gas-checks for the 40-pr. ILM.L. and 8-in. how~t:J~'
4Gcwt. have projections to fit into the grooves, and are fi~e,tIf
means of a gun-metal plug, therefore the projections rntl:O
aligned with the studs on the projectile before nutting up. tIcer-

The gas-check for the 6';3-in. howitzer consists of a
shaped piece of copper with projections to fit into the gr l1C:11

. and perlorated at the rim with a few holes. It has' the cO \1 I))
surface to th~ rear,. ro~ation being imparted to tl.le s~~ illl~
means of !adwl proJe~tlOns on the gas-check, whICh 1 of II
correspomhng grooves 1ll the ba8e. It is fixed by meanS
llexagonal headed gun-metal pluO'. \{S fll

There are, therefore, speaking generally gas-c1~.e~
situltled projectiles, ,,:hich mnst be attached to project:1P ,,-1111

loadmg, and automatIc gaR-checks for 8tudless projectileS, ,
attach themselves on uischarge.

I' 
----------------- .,' 
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Section IV.-Ammunition.

FIXING GAS-CHECKS.
'\J Projectilesfitted witlLplu;q and nut.

:\:~lISetewthe nut and remove it, then apply tha "Wrench
Ili~~rug" to the gas-check plug, and screw it well up in the

Irc 1011 of the arrow,* to ensure its being well home.
~e I. 'When unscrewing the nut, there is any tendency for

}Jlugto unscrew ahw, the "vVrench, base plug," should
1ite~~once applied to the head of the plug and turned in the
lQ th 1011 of the arrow, at the same time as the nut is being turned
.h~OPpositedirection.

'ave' Ce the gas-check on the base of tIle projectile, with the con-
~d o~Ilnpainted side next the base, tlilm screw the nut on to the
~ntk() the plug with the "Spanner, gas-check nut." 'With
1flwll /I.,t gas-check, plug and 1mt, the nut will be screwed

o the shoulder on the plug.

,lJ Projectiles fitted uith plug with lwxa,qonal head.
, lillcr •,llh ew the plug and remove It.
~)llc~Ce the gas-check on the base of the projectile with the
~~ck'Ie()I' unpainted side next the base (the saucer-shaped gas-

:~~l't\~or 6'3~inchhowitzer with the conea,vesurface to the rear),
:llQil e 'plug and screw it well home with the spanner until it
I" \Vit agaInst the gas-check.
'~8~ . gas-checks having projectiolls for studded projec-
:~\!~i~ethat the projections are in the line of the studs before
I~t t}lgthe plug home; with the 6':3-inch howitzer shells see

I )lldi~e radial projections on the gaH-checksfit into the corre-
'; l' g grooves in the base before screwing the plug home.

he heau
. . 'II arr 8 of the gas-check plugs, llnd the wroulCht-iron nuts, will each be stalllpcd .
~e~k PlOWto show the directiun in which to turn, either when screwing in the

IlUtshug, or When screwing on the wrought-Irun nut. AJI base plugs and gas.
14rlt] ~ve left handed threads to prevent thll/ll unscrewing during flight.
\g,a d' 18 Obsolete •

• • ) G 2
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Section IV.-Ammunition. ./

Projectiles fitted for "Gas-cltecks, a1.ttomatic." tY
These gas-checks become fixed to the projectil~ when I

O'\1nis fired. They are loaded separately, except With guns
Il.A. mountings, when they are nicke(l on before loading.

AUGMENTING STRIPS.
Augmenting strips are strips of pure copper of reetangtl1:V,

so~;tion, and grooved on one side. Ite~
They are intended for use with n.L. projectiles in cases "'tb,1

the rilling of the gUll has, owinrr to firinrr, become FlO woru (1~

the.gull ~eaAe'l to p!operly r.otate its projectiles. Their lell:l~
varies With the calIbres, beUli), marked for the nature of II

with which they are intended to be used.
Sca~e. twice full size.

I~i~I~W
@~~a I, ~l,

5~51i
They are fixed by means of a special steel chisel : 1~piJ

which will be supplied for the purpose, and a hammer, V.s ~e,
grooves are cut in the bottom angles of the u.pp~r cannelll ",it!'

. shown by the dotted lines, a a, in the sketch, except .i)' I~

projectile£'! marked U on drivinrr band the aurrmenting stl !IJlll
then placed in the cannel\lre~ groov~d side ndownward:;, •
hammered round the shell until the two ends meet. . . to

\Vhen the gun is further worn and one strip is found'l1 tbC

insufficient, two may be used; the second being secured 1

lower cannelure. . S 1I~
B.L. !!llllH which :Ire so worn that atwmentin!! strllJl,,~

". C 1-necessary will lYe lll:1l'ked as follows: A white ring 3 III

__ __ __ 
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PART I.-Instruction.

Sec:ion IV.-Ammunition.e ------.--------- .... --... -.-.--------- .. .. ..
h~lt.l'llal diameter amI i. iuch thick will 1e painted on the
ce~~e~l when CHIC augmenting strip hI l'crluired. A secolld COll-

!\t~~l'le ring will be painted inside the first if two augmenting
\l~/~Sare used. The rings will Le painted on the upper left

I slirfcLceof tIle breech: positioll left of up."

WEDGE 'V ADS.
erJI~J~eclf!ewads.- Two sizes of wedge wads are i8sued. They Loth
I;ll'r:~llt.of two wooden wedges ('onlleeted by a piece of cane; the
6t~~: 18 for nse with 9-inch guns and upwards, the other for

1~1". 80-pr., aud 7-inch guns. .
1'111l11~11' UHe is to prevent the projectile from Bhifting when'l,illlg the gun np.
!.II' 1~eyar~ empl0J:ed with all ll.M.L. gllUS mounted on sliding
~ilt'l" 011Cl'leffcarnages, and 64-pr. H..M:.L. when mounted 011

11:1011stalldillg amll'CaL' chock cltl'l'iages.

TIN CUPH.
~,r°r!)l'eveut, as far as possiLle, the cHcape of gas on discharge in
~\)l." gnus, tin cups are issued as n1)(le1':- .

4~le ~-inch ~nll {'Vith serv.i~e, practice, and exercise
'pr. SIde closmg ammumtwn.

~' 40-pr. 'Vith practice ammunition.<'lel!'i'he cup maybe usel~ until it 10seH,ita shape.
! 1~()I\t yi..'tl'e IJlaced agamst the cartnrlge WIth the edge to the
Ilft\)I"fi . n extractor is provided, by which to withdraw them
! 1 \'lllrrI ~' .

,tot PRIMERS.
J1tl'a.

I. I',t; P',",l Shdl.-Are used for all ,llrapnel shell having theirtlillhe \~gch~rge in the base, to COllV('Y the flash from the fuzebt )nl'~tJUgchH!rge,awl COl,lsistof It gllu-ml:tal cylinder filled

- - --- ~ 
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SCCtiO!l IV.-Ammumtion. /'---------------------~t~
with powder, tapped at the top to screw into the pipe of of'
shell. They are dropped into the shell, and, by meanS ,
screwdriver, serewed tightly in. .,'

Vent Piece.-Are used with the 7-in. and 40-pr. n))'
(except side-closing) and consist of a cylinder of leather ptL~
driven like a tube, with three strips of red worsted attache~ll
the exterior. To prime, the primer is pressed into the "driV
worsted end first-Dummy primers are issued for
purposes. r_iP

Vent n.L.-Is made of brown paper filled with tine g~
powder, and i3 intended for use with !)'2-in. B.L. gUIl~li
upwards when misstires occur with vent sealing tubes (Wit J
ba.ll) l\1~l'ks I and 11.. ",l

Cartrtdge. Q.F.. Electrtc.-Is made of ma~ganese bro}11l
forlll and duuenslOns to screw into the cartndge, the eud '1;

'8cre~ed to take the igniter for cordite charges. Filled cart~li;1
a.re 18s.ued with primers in. Spare primers are packed 1 t
tm cylmder.

PROJIo;CTILES 'I.'IlAT :MAY BE lo'lR};D WITH FULL CIIAROt;5-

All B.L. projectiles.
All Rl\1.~,' studless, except 17'72-.in .. iroll ~ommon she \\,lIrt);,

case shot. Ih~ R.1\1.~. studded prOjectIles 7-mch and. tl~
that may be fired WIth full charges are :-All
the 12'5.in., 9-in. (Mark VI), and 7-in. common; the ".}lie
shrapllel and all studded common (except 12 In. 35 toll) .
have not been altered to take gas check8. d ~lt
. All other R.M.L. 8hell~, 7 in. and upwards, will be fire

red uced charges.

AMl\IUNITION FOR Q.F. GUNS.

The ammunitiOl~ for 3-pr.'or 6-pr. Q.F. guns,differs .f~~~:tJlt
for oth~r guns in being what is called fixedammuDltl Itl1ille
is the charge, projectile and means of ignition are all cot

.......,j
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I~
tllJ Olle metal case as with small-arm ammUl11tlon. This ar-
dil~genl~ntis, however, limited by considerations 0f weight, of
tOilclll~les of attachment of shell to cartridge case, and, for
tlle\'ell:ence jn loading, with the 12 J'r. the 4'7-ilJ. and the 6-in.

l'fr-°Jectile is not contained in the caRe.
'11[1 Q.F. guns at present in the service are the 3-pr. (Hotchkiss
Ihe /o:denfelt), the 6-pr. (Hotchkiss and N orrlenfelt), the 12-pr.,

Po 7-111., and the (i-in. .
[;()llt t!le 3-p1'. and 6-pr. there are for each nature cartridges
~ithalnlIlg iron shells and steel shellH. Both natures are issued

£ the shells filled and fuzed.
tjh'r~t"lierpatterns of iron shell were iloumedfilled with salt and114ed. They are marked with a yellow band.
bra~e ~ercussi(jn cap in the above cartridges is protected by a
Cattl'i3hpfitting over the base: Thili clip is removed when the

() g:s are brought up to the gun.
~l)l.~ttrldges are interchangeable with the Hotchkiss and

1'1enfelt q.F. guns.
II(Jte~k!uzeused with the 3-pr. anci 6-pr. projectiles is the
, 41>1.ISS hase percussion fuze.
the a 1>I.unz'tionfor Q.F'. guns, 12-pr. and 1lpwards, differs from
~iI~hbove in having the charge antI projectile separate from

: 'IJet()the.r. These guns can be fired either electrically or with
I !'<>Cll~l:nonstriktr, and the uase of t he cartridge case is fitted
i '\'e~~elve either an electric primer or an adapter containing
I. 1'1t sealing percussion tuue. . ..
i ~[)ll:projectiles for the 4'7-in. arc armour-piercing shell,

.

.. '\.lld ~tlllrn()n~shell (for practice unt, il eXisti.ng stock is used up),I 1'h~eel,c?m:r,n0n shell. . . .

. hi FlI)loJectIles for the 6-1I1. Q.F. are armour plel'ClIlg shot
I 1'he

lC I aud common shell.I rlIi' aCOUl.monshell are filled through the base with P.

I dta~l '"nlD~ture contained in a bag; one" Bag, primer fillfd
s Lemg used. A lead cap fitlil over the head of plug or

.
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Sect~oll IV.-Ammullition. --l
fuze when Berewe<llwme to seal the recess between the mct"lijl
the l'Ihell and the fuze or plug. This cap is pressed hODl.ej
means of a hand lever press supplied for the purpoRe. it 1$ ,

to be Iwmmcred and the lwllow dnft wpplwd must be placed I.
the cap to prevent any pressure coming on the centre of tlte Ileetl

the jnze. jet
When plugs are used inRtcad of fuzes the cap will be staIll!

with the letter P, with fuzes the cap is not marked. l
The fuze llsed i~ the Ba~e Percussion Armstrong," for fotl

UReBaRe .!Helliulll l\fark I.
, The charge for 12-pr. Q.F. is 1 lb. 10 oz. cordite, :-lite

The projectiles are armour-piercing shell, and ca:-;tsteel
sbell; shrapnel "hell (12-pr. D.L.) and caRe shot (12-pr.
may he used. The fuzes uReclare the IIotchkiH~ baRe percl1K~r
and Time awl Percus:-;ion, short, }.Iark I II ; for future w,e \
Medium Mark I and Time and PercuRsion Mark IV. 'It

Cordite CUl'tridges have been introduced for Q. F. gunK. 111~

charges are of cordite of the sizes suitable for the different
Igniters for 3 and 6-pr. Q.F. are contained in shalloon b(1g~till"
attached to the lnse of the charge:;. In the heavier uatl1l'~~ jll
igniter iH contained in a varni:-;hed paper cylinder, whtt;J \0
attache(l to the primer. A later pattern is being introdllce tb~
rmpersede the above; it is attached to the charge, not to
primer, and is contained in a short cordite cyJimler

. Saluting Cartridges have been introduced for Q.F. gnns ..eJ ill
Cartridges for 3-pr. and 6-pr. Q.F. guns must not be stot j11ttl

the s:.ne place as gunpowder, whether in hulk, made tlp' J of
cartridges, or in shells, nor in the same marrazine as any ktll

I
.. .:> t

exp OSlYe. . .. . .. . ett'e;l/
As these cartndges contam their own means of lrrllltt01t

Cilre should be takeu in handliug the hoxe:; and cas~3 COnt:ll

them. 'C,lte(
Cal'trillges for the higher natures of Q. F. gnus will be ~i(,('~'

as regards storage in the same way as ordinary gnll cartrll I'
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Gte11'~:,-ItH:ltallc('s havillg' occurred where Q.F. gUllShave Lcen
~ll:l;l With cracked cartridges, which i:;j a l';ource of danger, all
l{)al\~lll1itionfor these guns should be e;\refully cxamineu before
llot /lIg, Cartridges 10Aich show an!J .9I:1n8 of .<iplits 01' c1'Ctcks aro

o be /ired.
l' EMPTY Q.F. CARTRIDGES.

~ft~:llp~y cartri..lges will always 1e cleaned as soon as possible
III C\til'lng. The tired cases should be immersed and well wasIl( d
6t(\tll:al~fresh ,,:ater, whi.l.:hsho~IJ, if the cartridges have ~een
~holll'WlthcordIte, contam oz. of ~()da to the gaJloll. lhey
~ieced then ~)e rubbed inside and. out :"ith a.mop, formed by a
\>il1etf rag tIeU to the end of a stick, l'l)lsed In clean water 'Uld
~ve( IPerfectl,r dry. Soda may 1)e u"ed with cartridges which
~~e leen find with powder, but it is lIot p.ssential in this
h(IX~ !Vhen perfectly dry they will then be repacked in the
I;lips~/~lwhich they were snpplied,and lctuI'llcd to Etore, tho
l ~'it'eel11g replaceu on those cnltridgl~8 which take t.hem.

lJ()tn. d cartridges are not ou allY lIccouut to he repacked in
I <.;111'0 t . . d. J\1l n I: aUllllg unfire ones.

il~llir 18 stampeJ upon every refillet} Q.F. cnrtritlge case, which
. tf l"(}jf. "rectified," a11(l a puncture Jtlark made for each time

I, Il~::~os_u, 0'- Q.F. C'AJITRlDGE.wmen ~~JSS-FlRE.

lb;'~"cartritlges which miss fire at percussion firing, will, if
,k)8~il~1) or tube has been struck, be destroyed as- soon as,~~ ,\11IY 1,cing tllrown into deep water, except at ShoelHlry.

tere they will he returncil to Woolwich.*

• Authority 57 I SLraits ScltJcoml'ntsl ;lOO~I.
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SECTION V.-SIGHTS, &c.

SIGHTS FORRM.L. GUNS.

11.}YIL k' 1 d . 1 1~llo\V: . ~uns are (generally spea mg) provic e WIt1 t Ie
lllg sIghts :_
(a.) Fore sights.

( (b.) Tangent sights.
~l ~~) A.ll fore si.1Ms of H.M.L. gUllS on garrison mountings up
~ith e 12'5-inch are of the "drop pattern." They are provided
I~J.itla. Slllall steel ncol'll point awl a Mighting blade, to facilitate
~)~t.g. The sights arH Jef t" and" l'ight" respectively, and are
l~\\>~\tlllped, th~ vertical edge of the Hightiug blade IJeing turned
~Il\ t( 8 in each case when the sigllt is in position in the
I .~i~t\Tangent 8'1:1I1ts are bars of steel, rectangular in section

III~onze crossheacls furnished with deflection leaves. They
tll~ \l~ e. "left" ~lld "right." re.speetively,.and are s? stampe~J.
~\'(:h ,ttIcal edge of the slghtlllg lllade IS turned Inwards 1Il

ttesCasewhen the sight is in position in the gUll, so as to
~tOV~Pond with the sighting blacle (If tile foresight mentioned
:es' , They are graduated in yanlH and degrees on the frontfes: and fitted with range, strips gmlll1ated in yal'cls on the real'
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.IS 111t1"r I~I• The apparent paradox of more elcvation Lcin~ rClJ.uil'ctl for 100 yall ~il 0
200 yards is due to the fac~ of the lme of ~ig~lt lJein~ so much nlJoye the a
fun owing to the ~rcat t111ckllessof mCflll of the gun.
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Section V.-Sights. &c.

h SIGHTS }'OIt B.L. GUNS.

~e\~~'guns mounted on garrison mountings are provided with
'!'ht~Uy)two foresights and two tangent sights.

g\I~S e foresights are of the pattern described for Rl\:f.L.
~~t~ The tangent sights are steel bars triangu1a.r in section
rt~ r1)t that of the 6-in., Mark II., which is rectangular). On
\rli4i(jtor~tface is a degree scale, and a rack which gears with the
'rll

ll
li In the automatic clamp. The rear face is fitted with

~ith 11 fitl'ip graduated in yanis for :t full charge, and stamped
~~~ect'\ecorrespondin(Y M.V. The cl'oHshead is fitted with a
!~~ht 1011 leaf, worked "'by a screw capal,le of giving 20 deflection

1

\~'Lallu.. left. This leaf has a sight llrade simi1a.r to those for
.g~~ .

. A.ll SIGHTS FOR RB.L. G ONS.

Ilghtl\ It.B.L. guns are sighted on hoth sides) having two fore-
. l\h~ anu t:vo tangent sights.
"lil 1\1' for~s\ghts for theRe guns are of the" hoglYtck pattern,
~l4~(I'le eIther screwed into the gnn, or attached on the drop
~h\!t1 (bayonet joint) principle, simi lar to the foresights for
:~~\vt~tlllS. Screw. foresights are 81\ pplied to the 7~in. of
; 'rite' and a few 7-lll. uf 82 cwt.
~I~\ll' tangent sights are, generally speaking, steel bars, reet-
'i~.;~rin section, Lut for the 7-in. of 72 cwt., aIllI for a few
~ttll cwt., the bar i:3hexagonal ill 8hape, and made of gun-
'~lll:\t' .n those sights of the 7-in. RB.L., which are rect-
t11i{e;ltl.n section, range strips, similar to those on H.M.L.
~hll! tl ~\ghts, have Leen fitted, but a8 on the bronze llexagonal/ (''''',:is Cannot bc COnVeI.lientlycal'l'iel.l out, yard scales are
. l on the surfaces of the Lars in IJlace of these strips.

t ItQ SIGHTS FOIt Q.F. AND MACIlINE GUNS." l"d.i: ~re of varioua patterns. particulars of whicb will beI I \(J handbooks of the reRpective guns.

.............. .
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T4NOBST SC4LE FOR 10" R.M L. GUN ••

-----,------------------- "
..dS lilli,• The apparent paradox of more eJevl\tion being requireu for 100 ya a~i' 0

200 )'ards is uue to the fact of the line of sight being 80 much nbove tile .
iU!) owing to the ircllt thickness of mctal of the gun.
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h SIGHTS FOR B.L. GUNS.

~el;~gUns monnted on garrison mountings are provided with
'l{l\]y) two foresights and two tangent sights.

~\J~9 e foresights are of the pattem descriLed for H.l\LL.
(~tc~ The tangent sights are steel liars triangular in section
t~ fPt that of the 6-in., Mark II., wldch is rectangular). On
~lli()rO~tface is a degree scale, and a mck which gears with the
It~ll~ III the automatic clamp. The rear face is fitted with
~ith 118hip graduated in ya,nIs for a, full charge, and stamped
~~~ect'Ie correspondinO' M. V. The c)'osshead is fitted with a
!~~ht 1011 leaf, worked"Ly a screw capal,le of giving 2° deflection
~~r.ttlt.lleft. This leaf has a sight blade similar to those for

. gnns .

.A.II SIGHTS Fon RB.L. GUNS.

"R"t~n.B.L. guns are sighte(l on both sides, having two fore.
l'h~ and two tangent sights.

'~il" foresights for these guns are of the" hoo'U<l,ck pattern,
'Lre •tl 1. I <:> I'l4~1' el leI' screwe( mto t Ie gnu, or attached on tIe uro}>

I ~llel' II (bayonet joint) principle, similar to the foresights for
CWt g'llns. Screw foresiqhts are 811pplied to the 7-in. of

i "~hlJ" and a few 7-in. of 82 cwt.

\
~g'll:ll~a;ngelltsights are, geuerally speaking, steel bars, rect-
\I~.rf In section, but for the 7-in. of 72 cwt., and for a few

i ~llll) 82 cwt., the bar i8 hexagonal ill shape, a,nd matie of guu-
~~\Il:t \>n those sights of the 7-in. R13.L., which are rect-
\11~e;l~I.n section, range strips, similar to those on RM.J....

1 tl~tI ~lghts, have been fitted, but aHon the uronze hexa,gOlJal

I,~~t'a\' IllS cannot Le conveniently cal'l'ied out, yard scales are
e( On the surfaces of the bars in place of these strips.

'1hQ SIGHTS FOR (J.E'. AND MACHINE GUNS.

I r~"i~:tIre of varion:'! patterns, particulars of which will ue
I (Ie handhook, of the l'e_pective gIUl ••
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. .. AUTOllIATIC SIGHTS. .~

Designs of thei!le sights have been approved for the var1,
Q.}'. guns in the Land Service, also for 9'2-in. B.L. Mark I '\
011 barbette mountings. They are suitable for sea frontf\ 0111

I'or description ,aUll sketch, see Appendix 1.

SPECIAL SIGIITS. t~
jl111

For the descriptIOn of special sights, such as centre fl °IIO~
reflecting and chase sight"!, the handboC'ks of the various g "
which are fitted for them must be consultetl. ,),1

• SlGHTI~G BLADES., . ~b
gWAll f)-inch B.L. guns and upwards, and RM.L. guns :(fI1f,

t.) 12'rJ-inch when mounted on sea fronts have their
and. tangent si~hts furnished wi!h vertical sight~ng blades J11elJ~1
straIght edge mwards, of a heIght correspondmg to ae 109,.
len~th of 1000 yards on the yard scale (see figure on pag 'Iltle$
They are for use inconjnnction with the hydroclillome~er, l~lle[l
plate, multiplier or any similar means of giving elevatl01l1estb~
tiring at a movinO' tarcret. 'Vhen usinO' the sighting blat 11 tb,t
tangent sight shol~ld h~ clamped about 1000 yards less tJl~ e~tl:
estimated range if the tarrret is approaching, and at t 1, 11 1Jt
,ffi:"ted ral~ge if receding, a~d by this means the gun,
laH! for hne .at any time during the period the range fli~bt.
woo yards wlthout any necessity for shifting the tangent .

PART I.-Instruction.

HEMOVABLE RANGE STRIPS. II~

.The tangent scales of al.l B.L. 'guns and of aU
9-mch awl upwards, and 7-mch, 80-pr'., 64-pr. of 64 nnd
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RB.L. /.inch* are to have all scale:~removeu, excepting the'S~e8ca1e, and to be fitted with a removable range strip,
! lIated in yarus for a full charge OIL the rear face. .

INDEX PLATES AND HEADERS

flIrt• 12e.~plates and readers are fitted to all R.M.L. guns 9-inch
~;ll'k-Inch of 25 tons, and B.L. 8-inch Mark VU" 9'2-illCh
~'~'iIV., and 12-inch; with the )2-illch of 31) tons and
~rllllCh R.M.L. the elevatillg arc is graduate(l. They are
~'ilateu for 10° of elevation and (;0 of depression. .

'irlc\lch R.M.L. to 12-inch of 21)tOilS (except 10'4-iuch) alJ(I
'~llI n.L. Mark VII., 9'2-inch; Mark IV., and 12-inch have :L

~ll'r,acale fixed to the inuex plate. It is graduated for the full
1~)V~\ll\nd due correction made for IJeight of the axis of the gUll
III tlUcan tide Ie.vel.. . .

l'~1111he case of dlsappearmg mountlllgs the plevatlllg arcs are
, flteU in degrees and fitted with y:tl'll scales.

Ir.
\1~~lle~l\lly fitted to B.L. mouutings. It consists of a eir-
\l()tldll'ickeyed to a small pinion Ahaft which is actuated by
~l'k .ledpiece fixed to the elevating aJ'C; a reader with zero

h,,1:~provide(], Degrees, and ~L180 yards of range eorrecteu
\,Ight above mean ti(le are marked circnmferentially.

IIYDRO-CLINOME'1'Jm ..
'he'

llll'itrnrnent consists of a glass tillIe, partially filletl with a

1
1

l~:; ~ru~ze Rig-lit ban hexagonal ~ectiun thl~ cannot be conveniently carriedl ""U" y"d .~I. "'''V<~ on tho .'", roo'.

~ 
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red or rrreen coloured fluid, und encased in an oLlol1g-iron ~;
which is rirri(lly attached to the right trtmnion. The frOl~~
the Lox is °filled in with mahogany, which is cut away 1.
to exp08e a portion of the tuLe. A range scale ill ylll'
corrected for height aLove mean tide level, is marked on :t P
fixed aLove the tuLe, and the elevation is indicated by,I
coincidence of the upper portion of the end of the
li9ui,1 with any partic~l1ar graduation. The plate is. als? lllll )
wIth the muzzle velocIty, charrre, and weifrht of proJectIle. Ie

1'0 te<~ttlte arl)ustment of a lydi'o-clinon~ter. -On the sCt\.t1t'11
every hydro-clInometer i8 marked independently of the) 1111

Rcale, all arrow head which has l~ttered against it either .
word" level," or a number of derrrees such as 1°, 2°, &c. . _J!

Set a hrge !Vatkin clinornetel'to this angle (ha~ing
made sure of Its proper adjustment), and place .It on tI,e 1,11
meter plane of the gun. ]~levate or depress untIl the bull ll;~
tll(~~Vatkill clinometer is in the centre of its r.un. The
portIOn 0f the end of the liquid in the hydro:cl~nometcr
then 1)0 exactly opposite the arrow head. If It IS not the 11111t

screws lUURtbe slackened the hydro-clinometer adj113te< th~,
l!lC li(]uid CO~lCS to the right P?sition. Th~ screws ar~11S\1
tIghtellcII af~1Il and the hydro-clInometer agam testclI to.
th"t it has ~ot ~'0ve<l <luring the screwing np. J

111ULTIPLIERS. • (t tl1

M~1ltipliers are de~igned with the object o.f
. l'CadlIlg of sl11allvariations of quadrant elevatlOll by theltiplll
ting numbers cf the gun. The present service 1111

1
e rr:l~

cOIll;ists of a cast-iron box .fixed to the carriage. In t IS it
or olle Bide of the case is an aperture having acros]c 1111:jlJ

~eader, h.Chilld Whi.chis tape .graduate(~ '~i~h a rar..~.es~~~dth~
t olleu on a drum. The IUternal mechamsm IS so an ,Ule> (\1f)

every alteration made ill the elevation of the gun causeS
three times that mO\'clllent Oil the tape.

/1 
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,V ATKIN'S CLINOMETlm.

~\;k1'eu.d tlw Angles marked on tIle lJrum.-The 1ral's drum is
bQt~cd in degrees, commellcing at 0" on tlle top, tJ 45" at the
di~'~rn. :Each degree is subdivided into 12 parts, each Ell1all

~h'on, the~'efore, l'epres~llts angles of 5 minutes.
e scale IS read from l'lght to left, thus-

Fig. IV.

Ihfl \,

I" 2/':ttling opposite the arrow would indicate an angle of
7' .

411tiil((,1J a. (/un to U}/,if AJ/!l1e 11j) to 45".- Umicrcw 11lc dll,m
~lll:l~hc t }:Oillts to tIll' clcya,tionl't'C!lIil'cd, place the clir:c meter,

:Fig, v.

I ~-----'-i
'J

,\r:~'Iane surface cut on the hreech, an<i elevate the piece
1'0 l e bu bble of the spirit-level is in the centre of the tube.
I (ro a.,1f for Angles of Dep,'e8sl:on.-Proceed as above but

1':;,l\r!,I) H

L
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To lay for Angles oT ElevaHon greater than 45°._Subtrl'lCt

angie of elevation required from 90°. unscrew the drum to
reading; thu~, for 60°, ullscr.ew.the drum to 30°, and place ...
il'Rtrnment on the brt'ech of the gUll, thus-

l"ig-. 'VII.

~,
~~ 
~1 
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i toP"eservation and Adjustment of the lnstrument.-Ill order
It preserve the Clinometer in eflicient working order, it is
fl~~e8saryto keep the working parts free from grit and dust as
g\iat!possible. As excess of oil is ltpt to cause the adhesion of
~Int, ollly sufficient is to be applicll to make the screw work
.ootLly, and to keep the steel parts from rusting.

~r l~ 110 account 8hould the instrUIllent be taken to pieces, as it
I flJl'e8special tools to put it together again. ,
r:.'\l.rH~t:umentsare issued in correct adjustment, and with'due

l~wlll remaiu correct for many years.
C) ascertain if the instrument is in adjustment-
(ct) Carefully clean the plane Imrface cut on a gun for use

with the Clinometer.
(b) Tmll the drum to zero.
(c) Place the instrument on t1w plain surface and elevate or

depress the gun till the 1ubble is in the centre of its
run.

(d) Turn the Clinometer end for end.
(e) Should tbe bubble not return to the centre, the instru-

ment is out of adjustment.
(j) As the amount of the error will generally be small it is

advisable to arlll or subtrad the error, as the case may
be, rather than correct the adjustment. .

VI) To a8eertaill the error aft('\' complyiIlg with (d), turn
the drum until the 1ubble is again in the centre of
its run; one half the reading on the drum is the index

\

(l error.
I) If the reading fan::; on the Uack marking"! on the drum,

add lwlf the amoUllt when setting the Clinometer for
( any required elevation.
t) If the reading falls on the red markings on the drum,

1 8ubtract half for any required ele1)ation.
,f(it is r.equired to adjust the Clinometer to have no illdex
l ~.a.d.l)' II 2

~~~-~~~----
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error, set the drum to half the ~scertailled ill<l~x err?f, 9-;,
bring the bubble to the centre of Its run by maDlpulatlDJt '-1
capstan-headed nuts (using a tempered steel wire just fittJ,
~he holea in the nuts). Then placing the drllm at zero, clev ,
or depress the gun till the bubble is in the ceutre. tlJl

Reversing the instrument end for end should not alter 1 III
central position of the bubble; should it do EO, proceCl
before until there is llO change'l'

1
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~~el'ION VI.*-.CARE 0]' ARMAMENT AND STORRS.

OnbNANCl~, UAHUIAGES, SLIDES, &c., GENERALLY,

~;\~•. 1'00113 for the repair of ordnallce, as al80 for wrought-iron
q1t t~soll carriages and slitles, are allowed to all stations as
~f ~lled in equipment regulations. They will b~ in the charge
alhlle.accountant of the sub~district ill which they are kept,
lor will be maintained in serviceable condition, and be available
Ih" Use by armament artificers when required, for carrying out"rep'. 2 all'S, &c.
"'ith .An ordnance, carriages, slides, and stores connected there-
~~J), forming the armament of fortresses, and projectiles
~llt°1ed to the weather, will be cleaHcd and painted biennially;
.~;\; lould it be found on inspection that when mounted on the
~1(1l. aCes of works they are in a bad state from exposure to the
~ri{Y.of the sea, or when in casemates from the damp and
flft~IPlng,they will be cleaned awl painted every year, and
,ItoIlet if considered nece,;,~mry by the Officer Uommandin~
\~~l~ealArtil,lery; on this point, considered as a question of
! a lise, a sound discretion will be exercised.
llhl~Before the periodical painting of ordnance, carriages, and
,lheliS, t~le Officer in immediate charge of the gUllSwill apply for
~\1el'lt'r\'lcesof the Armament ArtificeJ's to examine and thoroughly
~lt liaul the gun mountings. This examination will be carried
\Ie ilnder the Inspector of Ordnallce Machinery_when there ii
, II the district-1)-- .
rll'I~~~I:edinformation, further than what Is contained in this Section 6, will

n the equipment aud magazine regulatio1J8.
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4. All spare parts held on charge by the H..A. should be fit f
to the ordnance, carriages, &c., for which they are intended,}
that no delay may occur when they are required for
Officers, N.C. officers, and men should be frequently pract1S
in fitting spare parts:

'09.
CARE AND PREl,ERVATION OF ORDNANCE AND THEIR FIT,!,I!'

I.-General InstructioruJ.
• of

5. All ordnance, whether breech-loading, muzzle-loadlng\l~
quick-firing, will be kept in good preservation, the exterior b~10'
protected from the effects of the atmol'lphere by a suffiC~~
coating of paint, and the bore by being lacquered when no.j
constant use, or by being well cleaned and oiled during practl d

6. Before the workinO' parties commence work, the
will be dismounted and placed on skidding, in such a
as to admit of the exterior and interior of the piece bel
thoroughly well cleaned. jt
. 7. In cases where, from the nature or position of the wor~j11

may not be deemed arlvisa11e to dismount the pieces, they f\lit
he raised out of their trunnion holes to a sufficient height to a,dlof all parts of the gun being thoroughly scra~ed and cleane( ;1,11

8. Dismounting, placing on skidding, raising out of tru.w~r1'
holes, and mounting ordnance in charge of the Royal Art! ~ill~

fOrIll; !;art of the duties of Artillery soldier~, for which wor JlleJ
pa.r is not allowed, and should, when practIcable, be perior
independently of the working parties.' or

9. Ordnance will be scraped on the exterior (the scrape~eJ)
old swords supplied for the purpose being previously sharpet!l it
until the old paint and all rust which may appear bene~I1 1Je
are entirely removed; the sight notches and all marks WI alice
co.mpletely cleaned out and rendered distinct, and the ord111otb.
will afterwards be wiped over with a piece of old canvas or C j

~ 

~ 

~lJI 
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'~;O.The radial copper vents will be cleaned with the vent-apers
f}t 11.. The exterior of the piece will be painted with two coats
h~~~llt ; the second coat willllOt be applied nntil the fhst coat
ll~ oroughly set, and as, in the }lrOcessof mounting the ord-
~\' ee, the paint get8 much ruhbed, the second coat should b('
l~ll.,"Whenpossible, after the piece has been mounted.

~Io . Guns ::>-ndmountings will, where necessary, be painted in
~iJllltto harmonise with the surrouudings of the work (which
~~ib'l.e similarly painted), with tile view to lessening theirIlty
ie~'l;,1'?~ paint to be used will be in accordance with the
ttf) IN,IOIlapproved for the several 8tations and works. For
\o~~thons for each piece, necesR:u'y tools for painting, aud
~1\li lllg pay allowed for scraping, <:leaning, and painting, see

11rnhellt Hegulations.
~fj\' l'he bores of all ordnance,. when not in use, will be
~I'I~I,I'etl;* but whcn in frequent use they will be kept clean
\~~ Il?htly oiled instead. At the cloHe of each day's practice
~~f) \VIUaccordingly be washed out and placed under metal and
((1011 as dry w.ill be oiled with a greasy sponge (a sponge cloth
;rtlp oVer a piasaba brush), and the llluzzies closed withr~ bons or caps. When the practice for the year is over,
~~htOl'es will he bcquered,* tlw vents plugged, and the
llth'l.\Ipa.rtH about the breech of 13.1.. and RB.L. guns dealt

t
~..h~ dIrected. in paragraph 283, Eqll.ipment Hegulatiolls, and
:t~te~ch screw:'!,vent pieces and all other fittings, as directed in
hl'llal)~128 t The lacquer can be removed in a few minutes

\
.1::2::::~,::::~ithhotpo~,"hM~o_l_u_tI_.o_n_.

. tead {blll.ek ... 24 lb. 80Z.
J;ll. red ... «)" 1:.!"
()illlllPiblaCk... ... 12 ••

• nSlled. raw... 9 gallons.
.

_ 
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15. It is the duty of the Royal Al'tillery to keep in ,Pel'f1
order the bores of all ordnance in their charge, and workll1g t.t.
is not granted for this service. tl

16. In the case of ordnance having gas escape channels, el'
latter will always be kept clear, the outer ends being ~e~s'
stopped with plugs of greased tow when the guns are not 111

2. Preservation oj Sights.

17. \Vhen mounted in exposed positions, or in
accessible to the public unguarded by sentinels, all the slg.~
(except screw l)attern fore-sights of R.B.L. guns) will be re~110~
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 'rl
and dirt. These plugs can be readily removed when it is
to fit the sights to the ordnance. Particular attention W11.J
l~aid to the prevention of rust or grit accumulatinj:{ in the 8:11
1ecesses. . lID

18. The set-screw for clamping the centre hind-sight't it
being removable from the socket, will be tested to see thll

works freely. gritl
19. The sights themselves will be kept clean, free £1'0111 fori'

and oiled; the sliding leaf, as well as the collars of the
Mights, should have free play.

20. The exposed portions of the sights of rifled ordnanceJ' tl
bronzed if made of gunmetal, and blued if of steel, in
preserve them from corrosion, and on no. account will these} till
be cleaned or burnished in such a manner as to relllO"e1.il1
bronzing or ~lueing. Th: screw pattern fore-si~hts ofr
R.B.L. guns WIll be kept pamted. In the case of SIghts £0 l>\oCl
ordnance, .the fore-sight, is kept painted as well a8 the 1\1
which is used with the hind-siaht on guns and carronades. 11 Jl
tangent scale SightAare kept clean and oiled, and should 0
account he poliHhed.

~ 
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Section VI.-Care of Armament and Stores,
L. 121 :PART 1.-Instructi611.

3. Preservation of Fittings.

~;\ l'he breech-screw and bright parts of B.L. and tIle
1~'Qoanismof quick-firing guns in store, or mounted where
\1~ In used, will be coated with the g-rease detailed for that

~2OSein the table at pages 534 and 535, Equipment Regulationsl~k When R.B.I.J. guns are not in u~e, the vent-piece, breech-
~\t and all the fittings, except the breech-screw and elevating

~fl, will be removed and laid IIP in store. In th~ cas I"

~rn .L. guns all fittings excepting the bronze frame will be
, l]Ved

2:l 'fl' .'<1 . f Ie muzzles of guns and howltzers--as also the breech
'<1~) the bores of R.B.L. guns--will be stopped with tampeonR,
\1\1' lOseof mortars when in use (mortars not in use do not
~~lIl~l'ecaps, as they can be laid horizontally with the coiJls
tlllh, "'ed) covered with caps to keep out moisture; and vent

21sWill be used with mounted RJtL. and R.M.L. ordnance.
\~l:Ordnance, whether mounted or lying on skidding, will be

1 25eSfledto prevent rain or moisture lodging inside.
1!)le~.Elevating plates will be removed for transport, and the
20In the gun filled with preserving' screws.
o~ An garrison ordnance are furnished with lanyard guides

I
:..~..t) etCorne the tendt:mcy of the tulH~sto be partially pulled out
\ill ;e Vent. When the gun~ are not in use the lanyard guide
271e removed, and the hole filled lip with a preserving serew.

I~le~Guns fitted for land service have the friction tul,e pin

I~tn() filled by preserving screws, which should be occasionally
128 ved and oiled to prevent their hecoming fixed by rnst.

, 1"1: All fixing screws should be oeea._ionaIiy removed and

II 4. E..aminati.n oj Ordnance.
L\29. AU or,Inanee willss for as I,,,,,ible be examined sfter the

,
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Section VI.-Care of Armament and Stores. -;;:)

following number of rounds. Practice should be
until such examination takps place. ,J

Natures Number o.f ft
O
i~. with proJtJC

{

16'~5-inCh' a~d 1:3'5-inch ....
B.L. 12-mch to 8-mdl.... . ..

6-inch to 4-inch .... .. l~
15 and 12.pr..... ....

Q. F. {162-inch, 4
d
'7.in

l
ch,and 4-illch

... -pr. an un( er .... .... 1

RB.L.{ I-mch .... fJO
40-pr. and under

(35 tons and upwards
I 12-inch, 25 tons to 9-inch . }

]L1\[ L. 8-incll .howitzer, 7-inch, 6'6-inch, (gUll and
I howItzer), 80-pr., 64-pr., aud 13-pr ... ;. .... 1
l6'3-inch howitzer, 40 pI'; and under except 1:3-pr. (/J

S.n. {Firing 10.lb. charge~ and upwards .. :. . .~tJO
. "charges under 10 lb. . : ,..::' .... 'J!

. .' 9'~.1
30. B.L. Guns. Lined guns and 8-in. Mark Vr.,

Marks VI and VII, 10-in., Marks III and IV, 12-in.
VII, 13'5.in. Marks III and IV, will be examined after fi
donble the Dumber of rounds shown against their respec
calibres in the above table. . 'rie~

iLl!. L. Guns. Rifled 2'uns, snch as those in R.N.R.
which fire one-third elon;ated projectiles,'and two-thirds sIll rol
b~re sh?twith special cllarges, may fire double the nuIJ1bc
roundd m each series.

instructions for the Care of the De Bange Pad Obturator. 0

31. If a pad becomes very hard, soak it in a hot mi~tll~e.:
olive oil and tallow.'

__ 
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~he protecting discs should be carefully examined, and if
tb~Ckntinued firing, the tin be fused, or the steel rings eroded
~\lld en and thus liable to cut the canvas of the pad, they
()b be replaced by new discs.

Il\!l(f tdllrating pads and discs are iSRned expanded and unex-
1~led' The pads have the words "exp,md~d" or "unex-

ln,e II • d h
(1\ pamte on t e canvas.

'~ e expanded pads and discs are always to be used on the
\hCcasion with a full charge, and allY spare pads or discs
'\Ih are supplied unexpanded shoulc} be used with full charges
~a~fi1'lltpractice after receipt.
'\)lll~should be taken that blank charges are not used unless
'de ely unavoidable for the first round, even with an ex~
~'(eiJ. pad and discs, and the first time any pad is used in a
Qhl)\'en if expanded) should be with a shoited rounel.

\ee i~l~ a pad get too soft from rapid firing, remove it and

1
In cold water.

C '
i !ltt AND PRESERVATION OF CARR[AGES AND SLIDES.

1. General Instru(otions .

.
~~it~1'Onand steel carriages and alides, of every description
l'th special care to preserve tlwm from the effects of the

11',and to keep them in working order; otherwise they
~rl e

d
deteriorated by rust, and the working parts become so

~()tk. as to induce' irregularity ill action, and be difficult

ll:r;Oetailed instrnctions with reference to buffers and gear of,
~ltin 12-inch and 12'5-inch, high angle and disappearing
\ I ga, will,be foun~ ill the handb()o~s. . .
~tin b~ttel'les acceSSIble to the pubhc, where no permanent'
l'tlyOIl IS possible, or in works wh(,l'e mountings are not fre-

in Used, all detachable fittings lu~d movable parts of the .
g and other gear will be removed and placed in store, .•

~~ 

~ 
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where th~ bright parts of the ironwork will be well coated t:
Field's grease No.3, to preserve them from rust. These <J~
will be thoroughly cleaned and placed in position at least onrt
three months, to see that they are in proper working 0e~t
All other gear should be worked once a week, to ensur
beiug in a working condition. . t

35. If the paint is rubbed off any part of the
pla.ce should be patched over as soon as possible to

36. A thorough cleaning and lubricatiuO' of all standing, d"lj
ing parts must take place once a month~ In this
clotted grease must be removed where visible, by scraplng;lll~
the part~ Wiped with an oily rag. 'Where mountings are ~IPo
exposed and liable to accumulate dust or sand, they shot~>111 to
l,e left with much grease or oil upon them, but only SUffiC1ll ....

prevent rust, for which a very sliO'ht film will suffice. , II
37. 'Whenever fresh lubricant °is applied the old

h3 wiped or sc.raped off, and the parts well worked to dlB
the fresh lubl'lcant., . d jI.~

38: !-'he gear hidden under. the slide. can be
~Ol}(htlOnby a man lyiuO' on Ius back winle the shde ISt-
above him. 0 thl\t

39. It has been found, especially in exposed positi~ns~s {Or~
hard gla.'3sy cake of oil and sand, &c., will sometIIll ob~t'
between the carriafTe and slide which is likely to

t. l' 0 , 1 l'cll 1 a. I~va lOn, )elllO' of a semi-transparent natuT(!1all( w 11 ;;>\

viole!lt recoilg from the very slippery surface.it ~resents.
a 8~1Il has to be hammered off; its formatIOn IS best g Os:'1

ll.gal1lst by leavinO' as little oil on the slidinO' surfaces as P .,I . 0 0 IIIW len not 1ll use., dill
.40. W'hen not in use, the position of th~ carria:ge :110t1t

wlll he fl'e1luently (;hanCTed to prevent ImpressIon. }ell-fl'

rollers, trucks a~ld racers, ~'1ndto keep the sliding face~t llIl
41. R,efo,re firlllCT,or drill care shonl.l be taken tha,. JI1 r:l
I 0, 1 11 rkll 0ani screws are properly tightened up ; t Ult a wo J

~~ 
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hI Proper gear; and that all friction cones and brakes are
~~~l'\teJyadjusted, and are not jammed, 1"'articular attention~\'1:~1b~ paid to the clip plates, the bolts of which tend to
I 4~ I and throw undue strain on the guide plates. .
Il\!fo If a nut or screw be removed it should be slightly oilel}
l~r ~e Leing replaced, and a few t.lIl'l1S given to it by hand
:~.e llsing the spanner, to prevent damage by the threads
\~ Illg. A burr on the threads of a Hcrew will prevent it beiug

Welt hOllle ; the burr ca,ll be easily removed by means of a
4a A hammer should never he usel} to tighten np screws or nuts.
llj~'~)articular attention will be observed when removing or
!~lt~tlllgany gear not to indent or damage the componeut
lithti by. rough usage. A hammer 8hould never be used unless
14 a }lleceof wood or brass to tramnnit the blow.
:\1' Itollers and trucks will be removed, and the axles properly

r.

lll~ecl and greased before replaciug'. The front trucks are~llted by running the carriage back and liftiug the frout of
') U1tle by hydraulic jacks, sufficiently high to take the weight
~lr l~ trucks; care will be taken to block up the slide beforeI~.~"lng the axles. For the rear trucks, run the carriage up,

I ~~. f the jacks under the rear bloek plate, and proceell as for
:~11:4~:Ollttrt~cks. Particular care lll~lst Le observed ~v!Len
~. -Illg-cOlllcal trucks that they llI'e III the correct pOSItIon,
11.1'\Vith the smallest diameter towards the pivot.
\t't'l'he truck brackets of wood 81ides must he adjustel} so
"ehe trucks are in the right pO.'lit,ionwith reference to the
Ir, of .racer. i.e., with the axles t.ruly ratlial, otherwiEe theita Will bite the racer and cause ktitI'ness in traversing.
1; Jhe racers, especially at the sides, should Le scraped aUll

rIte to render traversing easy. ea,re must be taken that the
in£! of mountings do not cause the truck flanges to bear
fIt !lt1

the racers. Where an error ill position of the pivot or
I Pates appears to exist, it should be at once reported. .
. 1'lIe clamril1~ arrangements 01' friction conel'! of .e]evating

__ 
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gear, brake rl~ms, a~d the discs of ~r~ction clutches, VI t~
cleaned and slIghtly oIled to prevent selzmg. d 'll~

48. Differential brake gear will be regulated by the a. Jiel~~ I

screws, until the tension of the brake bands is just sufhe t III
retain the carriage on recoil, aIl~ prevent it running oil ~'
the bands ar~ slackened by the levers, . el\l' f

49,' Jammmg levers and friction cones of elevatmg g l\lI(1,~
be ~ighte~et~ up by means of the adjusting nuts, so as to ,
a HlIght slIp 1ll the gear on firing. 'cvellt
, 50: T?e plates and bars of the eOI~lpressor and ~\e
gears WIll 011 no account be O'reased or OIled, but shoul. 1 SC~t
free from rust by scraping, a~ compression adjusted '':It;ftert
of lust between the plates may lead to ~t violent reCOil #IfI'
first round. JIll, ,.11

51. The adjusting lever should be set up after each lOll J elf.
~he fir,st three or four rounds, so that th~ removal of all '\~
or rust on the bars will not vary the reCOIl. . . Jllllst.,e,

52. Tn replacing the preventor gear particular cale pro~
taken to place the lever in its correct position to ensureptltl1.tl
working. For this purpose a note must be taken of the I' p0111

on the toothed collar to which the alTOW on the leve he
wIlen the lever is removed. . ~eriJlg \It

53. Compressor ('ear is reO'ulated by l'alsmg or It" Jrrl.'~I. t' 1 0 o. f tl e coP ,
al JU~ mg ever until, by the exertIOn 0 one mau, 1 . '11.'11
lever can be just forced beneath its catch. be (II

54. Iron pointed levers and their sockets rnuHt never tit
or greased, but simply cleaned to prevent rust. I pet!

55. In lubricatillfr. the lubricatinfr holes will be c ea1acet1Jt!
with a wire and filI~d with oil careo being taken to rep 80S

II th h 'b k t b . ht SO '\llrsma. screws, e eads of which must e ep rI~ _sho!
rea(~l.Iy Reen.. One list for each nature ofmountmg, he

lllt
1:4III

bOSltIonsof 011 hO,1es and how access iti obtained to t r~'h . f' . I . eh WO lic!J,e ung up In a ~a e and convenIent pace III ~a ,n spp
none must be neglected. These lists can be obtamed 0
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.'"to the U.S. of State for War, the nature of the mounting~I'fspecified. After filling the oil holeB the parts should be
lattid backwards. an~ forwa~ds ~ntil the .oil shows on the

hg, fresh applIcatIOns of uII belllg made If necessary.
~e~l(]arriages with rollers permanently in actioll should have
IIt~k leI' axles removed, cle11,lled,and lubricated. The axles can
'7 en out one by one. .

ldhe teeth of all pinions and toothed wheels should be
I\S e • .:~r~Q. S. jacks shoultl, when not in use, be placed i~l tIle
"lll)'llUe, store, hydraulic jack," and frequently released and
;kied up to maintain a moderate pressure on the leather

'lltllgS; 011 release, the jack should descend to its lowest
, \).

lI.ll.n Jbe cylinders of hydraulic buffet's should be emptied and'leI': out every 12 months; the fluid drawn oft' may then be
~efUI\and used again if not too thick. The buffers should be
:\~ Y' examined before firing or drill, to see that the cylin-
l\:l'j ~0!ltain the requisite quantity of fluid marked on the
,\l t1t10ll plate; that there is no leakage at the glands, and
'tP() e piston rods are properly cOlllHlcted.
e~If a buffer leaks at the gland, and tighteuing up the
~t" does not sLop the leak, the packing will be. renewed.
'~t~ll:l for packing are detailed ill Appendix VII of Equip-
~'~IIegulations. The buffer willllot be removed, but will be
Ii.111and periodically examined (see ]~quipment Regula.tions).
~~at~y drippings of oil from the bUffer, collected in the drip

() ched to the carriage or slide, should 011 no account be
it~en any part of the machinery of the mountings or on any
2, gUn fittings.
Ie If..l'f.L. carriages and slides will be dismounted alJd the
fJdi 0 the gear removed by armament artificers at the
1111.('1 t>ainting and all partl~ cleaued, keys adjusted, bolts

s tIghtened, lubricating holes thoroughly cleaned, the
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Section VI.-Care of Armament and Stores. 'I
d-'"trunnion holes greased, and all parts properly lubricated, all •

8liO'ht defect made good before reassembling the paTts. . t,~'tb. B.L. mountings will require the same overhaul, bn .
period may be extended. . e .

64. 'Vhenever any parts are found broken, defectl\' 'It~

deficient, which cannot be renewed by the artificers, fl'csh
tfIri~should l>e demanded at once. Any damag~ occurring. n beiJ'f

or practice, shouhl be at once reported wi.th a view to Its 'j.
made good without delay. 'i.lgt'~

6!). In all correspondence and reports relating to caJ\I~11
aud slides, their exact natures, marks, and register nul .
should be quoted. '1'If'~

.66.. Th~ Inspecto~ of Ordnance :Machi~ery reports qnar'~lll:"'~
IllS di8tl'lct. In districts where no mspectors of 01 leii'
machinery are appointed arranO'emerits will 1)e made to <.ti~~1. '0. .1' I' sJ,ec ':1an llll'lpector from another district to make penoulca In. ,fI
of the gun mountinos The reports on these inspectlOlI oll~'
lIe addressed to tht ~fficer commanding Royal Artillery .,1..
I, . '. r< lIel. I
( [stIlet concerned, ~or transmiss,ioll t~ the AdJutant-ue .v l~,e!
. 67. \Vhen examminO' mountlllgs ll1 permanent W~l of t .,

tLCular attention is to lO">bepaid to the ~ccUl'acy of le,~lt
racers-especially on sea fronts. It 18 lIecessary tha
t;honld he 110 alteration in elevation, as the slille i~ ,trtt !Jolt>
from side to side. To ascertain whether this conditIon
good, a spirit level should be placed

(1) lengthways on the slide, and
(2) crosswise on the slide, it ,II(

and the 'slide traversed from extreme riO'ht to extren1e I~t
vi.ce vers(2 the bubble should remain stationary thronghO '.
the mountmg ~ear on all its rollers continually..

68. The adjustment of the degree scales of ll1de" bec~c
graduated arcs, or elevation indicators, should also be

h
c lt~i~

TheRe should read at zero on the degree scale whell t e
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S;raping and Painting.
~i~~'Previous to heing scraped awl painted all carriages and
, 'i~llWillbe examined, and, if necesHary, repaired.
~<\~' 'Wrought-iron carriages and sli(les require a great deal of
~folllg and cleaning, especially if mounted in open works.
~eil'l'eproceeding to paint them they must be stripped of all
'~lCll'looseparts, and all the old unsound paint, rust, and corroded
72 !fease must be thoroughly removed.

~lian' he implements to be used in scraping are old swords,
\i3g~lar steel scrapers, and scraperI'! made from old files.

, II! Q' craping consists in going lightly over the surface with
\\rJ()~hapers,removing all blisters aIHlloose paint, and forming a.
i ~Itt Surface for the new coat of pa.int. Care will be taken
114()break into the old coat where it is found to be sound.
, \ ~~'III repainting carriages amI sli\les care will be taken not

~~klilt any bearings or gearing parts: for instance, solcs of
"Ie ll, teeth of pinions and wheels, the upper surfaces of the
~ria()n which the carriage slides, the slidmg surfaces of the

1 rell ge" &c. The carriages and slides will be thoroughly dry
75 Pa.lnted..

~ll~ Uacers, racks, soles of truckR, and pivots, will not. be
lll'ed, but will he rubbed occasionally Wl.'th an oiled wiper,

the \'el~ltrust. Pivot blocks will be pair ted at the same time
I ill(les. .

~~ll 'fh~ first coat or pa~ching ,,:ill be laid. on lightly in t~ose
.1 (g~~~~ have been. l~l~ ~a,re l~ th~ re~1aIrS,Qf by scrarng,

120 PART I.- Instruction.
~----------------------
:---. Section Vr.-Care of Armament and stores.

:e gUl~ is horizontal. The horizontal position of the gun can
~1:jtalnedby a spirit level resting on a straight edge in the bore

the quadrant plane prepared on the breech of the gun.
If eq' copy of General Instrt~ctions, for care and preservation
"'in ~lage8 and slide~ (Army :F orm G. 907) attached to a board
~f e hung up in each fort or battery where there are iron
,Iages.
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Section VI.-Care of Armament and Stores. , :-1'
The stopping will be done after the first coat of pamt 1;
become set, as in the case of wood carriages.

77. The second coat will be given after the stopping 'has b
completed. It wilUJe applied lightly and carefully finished 9;

78. In hot climates the top surface of the shield~ of disappe
ing mountings will be painted white to keep the pit cool. 'I:g,

79. ~he .time and working ray allow~d for sc!,aping,
and pamtmg, and the quantIty of pamt requIred for pall i ..
and marking wrought-iron carriages and flides is laid dO«11
Equipment Regulations. :

101
INSTRUCTIONS FOR THE ERECTION, WORKING, AND PRESERVt\'tf

OF lIlGn ANGLE AND DISAPPEARING MOUNTINGS. )f
,I These are fully explained. and described in the handb ".:

of each gun and mounting.' l~

INSTRUCTIONS FOR FILLING, &0.; AND AD'USTI.G IIYD~C~ j
BUFFERS..

80. In all cases where guns are mounted on carriageS
slides fitted for hydraulic buffers, the buffer will invariabl1llo
kept on the slide filled with the proper quantity of oil i#9
the piston-rod kept connected to the carriage; but in C 9}1l1
where guns are found to be especially hard to run
such guns as are likely to be much used at drill, the
Commanding Royal Artillery may order the piston rods?f II

guns to be disconnected, provided such instructions be glye
will ensure proper precautions being taken to prevent th~
taking charge in running up. 'When works,
~nder repair, or persons other than the Artillerymen fl~rl\lllli

III charge have access to places where guns having hY\jller
buffers are mounted, the Officer Commanding Royal .!f tiel
will use his discretio~ in having the buffers temporarily e~r
but they must be ~efil1ed as so01,1as possible.
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'--- Section VI.-Care of Armament and Stores.

81. To connect the buffer.-Move the carriage to the rear snffi.
teentlyto enable a man to get at the bracket on the under side;
\;\~"e the connecting nut from the piston rod, and draw the
b l' forward until its end projects through the hole in the
ll~ket, keeping it central in the hole; screw on the connecting
Wq I and when quite tight take half It turn back to allow a slight
f of the bracket between the two nuts.

efore connecting it to the carriage, the rod should be pushed

I
tlaand out to see that it works freely, and that the packing
~ld is not too tight..

0llt 2. To fill the cylinder, run the carriage up to the stops, take
rltr :~e screw plug, and rest the gallon measure in the hole; turn
tlirn. e cock and fill the measure. with mineral. oil (or in cold
~ell ates with the service liquid described in para. 451A, Equip-
'll() t Uegulations) to the gallon mark, then turn the cock andIllitU the oil to flow into the cylinder; repeat 'the operation
~th the quantity required is run in. The quantity vf oil used
\ it 7-inch R.B.L., and 64-pr. RM.L. (5 feet 6 inches parapet)
.~i on slides, is 5 gallons, giving a depth at filling hole of
~ithl!.,with 7-in. RB.L., and of 2~-ins. with 64-pr. RM.L. ;

~2'i the buffers of 7-inch 7-ton, 9-inch, lO-inch, ll-inch, and
I'P n~h25-ton guns is 12 gallons, which, with the carriage run
,~\I;I11give a depth at the filling hole of about 4g inches of oil,
~~l)t 9 in. and 10 ill. R.M.L. 011 7 foot parapet mountings;
~lft.depthmay be easily tested by It slip of wood. On other
~ee~ a. brass plate is attached giving directions for filling.

t() ~}ll h, withdrawn by meallS of the front cock, air beilJg let
lt~. Ie cylinder at the same time by the removal of. the rear

~hen fiting reduced cha~ge8, a cl'rtain amount of oil is to bey from the buffers, vz'de RA. RO. 65 of 1893 and p. 16, Partth 01. II. Care should be taken to replace the oil at once,
~fecO!lclusionof the practice. .
, Ore firing cordite charges the recoil valves of the redoil
~L~~ I~
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Section VI.-Care of Armament and Stores.
., . tbe

cylinder or buffers must be set to suit the cordite charge, dr .l
recoil control arrangementi'! otherwise modified in aceor a ,
with regulations. 8901}'or the regulations for 6-inch Disa ppe.rin g. ,'id, L. C.W,

RoPE l\IANTLETS. 'e
b'l'1. 'Vhen rope mautlets have lleen fitted to shields, and

~eeu 4!und complete and in good working order, on. the J /111(1
InSpectIOn. of the Officer Commanding Hoyal Artlller~(l'e bY
Commandmg Royal Engineer they will he taken on
the Officer CommandinO' Royai Artillery, who will be regpOr lI~(
that they are kept in a ~afe condition and at all times retl,(Y 511,1
fit for use; he will therefore make requisitions in the 11 0_&
manner upon, the Royal EnO'ineer Department to carrr:ltj(~\
8.ny rep:l;irs, and also for the I~ecessary applica~ion. of a s~8se
of chlorHle of calcium. The above also applies III th~ /111
the rope mantlet doors issued for use in powder magazIllC' .
cartridge stores to certain stations at home and abroad. '11 te

2. Rope mantlets according to pattern required, ."'d iro;1
provided and fitted' for all guns actually mounted bel?IIl",hie I

protection. In the case of open batteries, however, 111

IIIalltlets, when hung, would be fully exposed to. the "'ker.t J r
and therefore liable, to rapid deterioration, they w111be 'rea fa
8t~re in time of peace and will be hung only when reqtl1
dnll or practice, or fo; actual service in time of war. f r(lpe j'

3. For instructions for the care and preservation 0

mantlcts, I'ee paras. 661 to 669 Equipment 'Regulations.

INSTRUCTIO~S FOR TilE CARE AND PRESERVATION ~F Of'1'IC)i
. INSTRUMENTS. tic'

1. It i!'l eRflential, when circn~stances will permit, thAt oJ'
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Section VI.-Care of Armament and Stores.
Ih~t •
()r rUrnents should be kept lIl:t warm, dry, clean store or box,
'Wetthey will rapidly deteriorate. They should not be put away
'l'h 01' damp, but be first carefully dried with a chamois leather.
of e,lenses should be dried with a soft chamois leather or piece
~Itllt

11k,which must be carefully kept free of grit or dirt and
i II be used for no other purpo8c.
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Section Va-Management of Electric Firing Anparatus.
/

\
at:

SECTION VII.-INSTnUCTIONS FOn THE l\fAN'..-\FIe
l\fENT AND PRESERVATION OF ELEe'f
FIlUNG APPARATUS. \

llic)J
2. 'l.'1ie .AIenotti test battery consists of an outer vesse!,w oed

is of ebonite, at the bottom of which is a copper cup l-1I1 te OJ
and 3~-in..in diameter, containi.ng 2 oz. of crystal of sulphld6 j~
copper, wIth a fearnought dIaphragm on top. Al)O".'et cle~
:3 inches of fine sawdust that has been moistened wIth J\;I
~resh water ~nd laid in loosely. On top o~this .layer o~ sa~!.i"
ISanother dIaphragm and then a slah of zmc t-mch tluck, 'tiJ1'l
in diameter, and weighing 2 lb. The upper portion of the ftl(1,1,
a1\(1 its connection with the irLmlated wire are care
insulated. .

As this cell is only used for testing purposes, a low
(about 2u ohms) astatic galvanometer is permanently at ethel'
to the ebonite disc which forms the core of the cell; tog tOpe
with a key which closes the circuit through the wires or , .
under test. The whole is fitted into a leather case. fe:\1'

The batteries are supplied with the sulphate of copper'l COil'

nought diaphragms and sawdust in place, but dry lt~~I)(1' 011

sequently inactive. They are prepared for service by VL~i~°jll,:\
the sawdust, soakinO'it in clean fresh water, or hetter stl ce1'~~II~
Holution of sulphateOof zinc, then squeezing it out to a 1
extent and replacing it; the advantage of this nIeth~( l' we!t~
that the cell will be really for use at once. If the wa e il, ,,'I

merely poured 011 to the sawdust some hours, or even diYco
elap.se before the cell is ready for use. If the Bulphate 010""Jll
is spilt among the sawdust care shoulJ be taken to rell

-------------------------~ 
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. Sectioll'VII.-Manpgemcnt ot Electric Firing Apparatus.

I
the 8 •
torll Pd~crystals or to use fresh sawdust, for if the sulphate of
()l\ce~Is allowed to come into contact with the zinc it will ata eposit copper on the latter.
t~~ rest.-After being rendered active the battery should be
bqtt ( by joining a short wire between the positive pole of the
~e.Cl'yand the free terminal of the galvanometer, then placing
~.Y Instrument so that the needle points to zero and pressing the
~~l~ deflection of between 80° and 85° should be shown. This

ed" testing the battery on short c:.rcuit."
\>hclllagllet.is supplied for the pUl'pose of steadying the needle
~l'ea~lthere is motion or reducing t!le deflection when it is too
'tl'~p; When not required for use it is kept in a pocket in the

i J\.f of the leather containing case.
411att~r the test battery has been in action six months the saw-
'\II~h.Illto be changed and the eopper cup recharged with
~l~etl<lteof copper. Any copper Sill phate crystals found can be
\tj~lli. oVer again. At the same time the connections of the
'al'etted wires with the zinc and the copper cup should be
fl. to11\lyexamined and the incru.-tatioa cleaned from the zinc 80
(' SL eave a clean surface on the uuder side at any rate.
Itltellould the battery show indications of loss of power, and
'cti: lllcasures fail to restore it, a Jlew hattery must be rendered
\ e.

t

l~~e;ltr;'*Battery a,nd key, te<~tand firing.-This. key, anu
1. r{ Ii!designed to serve two purposes., . .'

..

"e, 0 test the tube and circuit when the gun is maue reatly t&

l1 .'I' 0 fire the tube. . .
~il\~,e~lab~ethis to be done an indicator i8 fitted within the
\1'II~dkeyItself, which is 80 arrangud that when the button., is

to the right the current paSHeR through the indicator and

and firlllg" is isaued, the Leclancb6 and
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Section VII.-Management of Electric Firing~]J'?~~~~~ .. /~

the rest of the gun circuit, and if this is complete a visibb
letf"

audible signal is given. If it is then required to fire, the t1,
is pressed in, which action cuts the indicator out and alloWs V

full current to flow through the circuit firing the tube. ,.,r IO~
:Besides this the apparatus may be used in place of the l~.LeJ

cell and galvanometer for testing tubes, and firing wires. tter!
The Leclanche cells, of which there are two in the bast jd

box, are issued with the sal-ammoniac in them, and all thilirJs
required to make them ready for use i~ to fill the cells two-t tilJl8
full with water and to see that this is added from time' to
to make up for evaporation. OIJ~C

'Vhen the l)attery fails to fire a tube, fresh saJ-nnll1IIt~lJ1
(about 4-oz. to each cell) should be added; the old so I
being thrown away. e

The apparatus is suitable for firing any low tension
tube through a short length of wire about 50 yards of
copper wire ("065 inch diameter). 10111\

5. Precautions to be observed.-The turninO' of the knob S ~rbt'
be done just before it is required to fire, a'iJd it may
held turned or not as desired until the gun is fired by pre,ell :1
it in. An arrow is cut on the handle of the key in Sll
pOHition that when the arrow is up the handle is safe. f'

The following rules will detect the particular cause of It I

to fire with electric tubes :~ 1J is
1. If the indi?ator works properly, and yet when t!le

p.ress~d. m the tube does not fire, the fault ~14 ~f.
CIrcmt between the firing leads or in the tuhe ItsC. the

2. If the indicator works feebly only some bad joint 111

circuit will be the probable cal1s~. ~(lJlle

3. If it .doe.s not m,ove at. all, the circuit is broken at' ,
}lomt 11l the Wires or 11l the tn he itRelf. 1e gIll

4. If the ilHlicator works wl,len the k,'I\oh is tnrned aud•t:
does not fire Whel~it is pressell, awl tIlen when t I

~ I 
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Section VII.-Management ot Electric Firing ApparatuS'.

I is turned again the indicator does not work, this shows
J '1' that the tube has fired without igniting the charge.
tl\\t Q relinlinate faulty tubes it is nR well to test them before use
\1\ the gun. This should be done under precaution, so that
.ll8u e of a tube being accidentally fired no damage would'y\ The firing leads lllay also be tested, and the apparatus
~. e considered to be ir. good order, if on joining the
'di lllais with a short bit of wire, and turning the knob, the
~Q~ttor works well. If it should only work feebly the battery

;~11'rd Le examined, as in ,this calo!eit will not give sufficient
t lint to fire with certainty.
\tll:e 3-cell LeclanchG firing Batterv may be found still in
~tt Illaces,ana the preparation iR ;lmost identical with the

el'Yand Key, test and firing.

.-it-~---'"
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Section VIlI.-Ventilation of Magazines.

138PART I.-lnstro.ction.

SECTION'VIII.-INSTRUCTIONS FOR TIlE vErtrr,
TION OF :MAGAZINES.. iW

1. The dryness of any building depends greatly uPJ~dret
proper ventilation, and as gunpowuer possesses in a high 131Jt
th~ property of absorbing moisture, great attention sholl .If
pald to the following rules :- . . e~'"

2. A common thermometer will be placed m~nde 9Jlol
magazine; it should be, if possible, so placed that a fe i(f
ma'y be taken without opening the inner doors. . e~"

3. At every station where there are magazines, and lll.e'
Artillery Sub-District, there will be provided one or
of common and wet and dry bulb thermometers or hygroll COf.
according to the extent and distribution of the magazines. )9>111
manding Officers concerned should demand as many 80S tioJl'
necessary to meet the requirements of each district or sta.

4. The wet and dry bulb thermometers will be per11l1loill' ..
placed in the open air., They should be protected ~ect t!"
possi.ble from rain and wind, and not exposed to the dlr reof the sun. ll}Jp'1 Q

5. Care must be taken to keep the wet bulb weU:rlJ,1108
.w~th water, and to see that its muslin covering and S tb
WIck are alwayi'! wet. hO~ 1

~.. 6. The scale attached to the dry bulb will S et ~ll

. temperature of the external air, while that of the ~be IJ.lf
will read more or less below the other accordingly 80S •
dry or (lamp. pOtll'1

7. 'Vith a view to the magazines being open as long aSrson favourable days, the wet and dry bulb thermoll1e~e rellodll
be observed twice a day, morning and afternoon, and t e
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Section VIII.-Ventilation of Magazines.

~ded on Army Form G 944. A record will also be kept on~g!.'Form G 945 of the readings of the thermometer inside the
'\1Il~~llle. Copies of these forms, attached to boards, will be
:hatgup in each magazine and signed weekly by the officer in
l of the sub-district.

l'Q'4!rhe actual times at which the wet and dry'bulb thermo-
'\l\i l! are to be read, and the details of the arrangements for
\, di~~gthe various magazines, must depend more or less on lc~cal

~1l111011~.' It will be necessa~y for the Officer Commandmg
, 9. QehiS orders to meet the CIrCllIIlstances of the case. .
~,':Il,til e~lerally speaking, the conditions are favourab~e ,for
';~hl!atlllg a magazine when the temperature of the inside is
,~j', than that of the outside air, but when the ,latter is very
\lgaz' lllay frequently be the case in summer in England, the
!IIrll ~lbenIay be ventilated ~ith .advantage when its tempera-
lIt) clow that of the outSIde au'. . .
~ th1\vo tables (Army Forms G 880 and G 881) are provided
~e : eUidance of those in charge of magazines. Copies of
~l! •. a Ies will be attached to board:,; hung up in each maga-
l\p ;(\ detailed description of tlwse tables and of the method
!lllr ~llg them to determine when atmospheric conditions are
1111 t Ie for ventilating a magazine will be found ill "Regula-
11. 01' Magazines, &c.". .' .
, dOreat care must be taken that the magazine is securely
lilt ill.s Soon as the favourable (~()nditions cease, or when that.
12 S approached. : .

I Jllid' hbject to the conditions being favourable magazine:'!
1 ev e opened as often and fo1' as long a time as possible,
'lilat'ery means should he adopted, to secure a thorough
Ilg i Ion of air, but care must h~ taken to provide for their
~e1'8~~lediatelyclosed, in case It Hudden change of temperaturea. r 1 necessary to do so.
tilat~lnust be borne in mind that conditions favourable for

Ion lnay not last long, espo('jally when the temperature

~ ' 
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Section VIII.-Ventilation of Magazines. .-i11
illSi(!e the magazinfl is above th:tt outside, as the
soon fall when the doors are opened. Under these "~
stances about five minntes should be long enough f~r itl!J

.lating a small magazine; but when the temperature lll~e
below that outside the magazine, and other conditions ~i111otl'
Slled, there is. no limit t? the time du~ing whi~~ veIlrelll f,
'may be' contmued, prOVIded the outSIde condItIonS .,'
favourable. llditll

14. The following are instructions for examining the CO
in regard to moisture of the airin magazines :- of P.e)

(a.) Place about 12 of the small crystals of nitrated bOlt'll
(provided for the purpose, and kept in a well-stoppere II ~c.
upon a piece of sheet glass separatinO' the crystals frOlpe;
other, place this in the ma~azine upobn any suitable stl 11~
and examine its condition ~fter the lapse of 24 llOurs. 'od'f
crysta~8 ha.ve.become .liquid at the expi~a.tion of that Pl~~"e)If
~lagazlUe 18 m a deCIdedly damp condItIOn. If they edl!!. •
liquefied, but if a piece of dry blotting-paper when pret'0
them is stained, the magazine is somewhat damp. Be ~\f t \
the crystals of nitrate, place them upon blotting-paper, JlllJft)l'
do not stain it they can be at once used, but should the.
moistened by them, press them between folds of blottl~~11
until they no longer produce a stain; they are noW r . th
use. I' cilJg II

. (b.) In entering the magazine for t~le.purpose of Pn~ iih~~l
llltrate of soda, and afterwards examlllmg It, the (~OklY clol.lt
be .only so far opened as to admit the person, and ql1lC 1:Vl:1 P

I
:\

.It 1:'1 best to take the bottle of nitrate of soda an(l the gth0 p'
into the magazine, awl to arrange the nitrate npnn
when tht>rt>.
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Section IX.-Instructions as to Lighting and Lamps.

, {,,'tION IX.-INSTHUCTIONS AS TO LIGIIT[NG AND.
\.' LAMPS.

Ir~th?1l110account will any hut the authorized lamps 1)e used.
~e8 Purpose of lighting magazines, ammunition stores, la.bora-,. S 111ld their passages. •
~. lIch lamps will be lighted only when absolutely neces

~il~lliagazine copper lantern will be used for the inspection
'f)IIII~nll~nUlitionstores and underground passages, and OB 110

t. 0 WIll the passage lamps be 118edfor the purpose.
:tiIe1le or more men, as may be required, will be specially
lItl'f as " lampmell" for each work, to attend to all the ligh t-

'. !.ltngements and stores conneeted therewith.
\~r'e88 all lamps, required for lighting magazines and car-
lJ~lll~tores can be placed in position without entering the
!~j\lllt I)ort.ions of the bmltling, the lamp men will on no

1
w pass beyond the barriers.

. sa f hell it is impossible to deml the glass of the lamp
~~.l'OI1lthe passage, such glass will be cleaned by one of tIle
III IIle lnen from the inside. 'l'his may in some cases neces-
~kunscrewing and removing the frame; if so, care must
te:lll.that it is properly replaced. This operation will be

~(l. III the presence of the officer or other person in

l ;l1;~liI1ll1eysshould not. be l1l~ed with the lamps if tht>
1)1' t burn regularly without them, but only if from want of
Utt 00 lnuch draught, the cand les show a tendency to smoke
linel', When the chimneys will be likely to improve the

.• ~. h No detailed instruct. ions can be given regarding their
. Ie •tnl~f'ltbe re?,lI1aterl b! local circumstances. .

~ 
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Section IX.-Instructions as to Lighting and Lamps.'

8. Lamp barr~ws and trays. are provided for the carril!~,!
tIle lamps to and from the lamp room ;. care must be taketlIll!
they are always used, and that the lamps are not placed 0 I
ground or floor, as the glasses are thus likely to be brokeIl'l'lJ

9. All lamps, when not in use, will be kept in the ,
room. to l

10. Copies of instructions on lighting, printed on Arn~)' ev-ef.l'
G 877, can be obtained on demand and will be hung up III p,'l:i
lamp room. ~honld special instructions be required in ltll~Jl
ticnlar work or magazine, for the guidance of the lam pIlI dde
~he manage!11ent of any peculiar lamp recesses, they 'vill be 1Io

III manuscrIpt. . d oJ!
. 11.' Lamps Oft Gun FlOMS.-T. he foIlovring lights ale O$C. '~••.....•gun floors :- . I

l!'igh~ing lanterns or lamps. ;
Tracmg lampfl. .

. .A .fighting lamp is on the pattern of a small carriag'eJ~'~
and has a clutch at the back to hang on to a loop, and bt.i111' \
candle. Two ot these are provided for every emplacement'deJ tl1.

RM. L. and upwards, one for each side. They are intell
give light for the ~erv~ceof the guJ.l at night. 8:381 intr~ :
a new pattern of fightmg lamp whICh consumes oil. , . i to

A tmdng lamp is a small hand lantern attacl!e("I'II\
loop ill ~he wall, generally on the right side of the gt~J .1.
having a handle at the topso that it. can be easily
hums colza' oil. Its special object is to be. a movable .ltfJIg (I

general purposes at the gUll, such as readmg the trail.
elevating arcs, &c. '. . .' . cJli t}l

.These lamps Hhould always be ill their proper POSItlOU
gun floor, trimmed and ready for lighting.
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Appendix I.-Automatic Sjghts~

l.tt" APPENDIX I.

:I .. AUTOMATIC SIGHTS.
~"k .IPical~etch shows a 12.pl'. (~.l!'. ~ight, which may IJe takel~ as
~h •
U;hQi~htsfor the various natures being the same in principle:
'. ~Ifrering ill detaiL.. .

'l> GENERAL DESCRIPTION.~h\l ..1 Q'ghts consist of the following' parts :-
i~~C~ !light bar A, carrying sights which can be illuminated,'
~i_tiaQary,at night, and a teleseope for use at long ran,::cs or

I. "h~c~objects. Deflection is given by the small hand wheels
defic traverse the sight bar horizontally about the pivot 7-.
~e ectioli need be given fur drift, as the sight is set at a
. ;a<tting anfT!e. . '. t

illS :hdius ba~ B, to -Whichthu Hight bar A is pivot ell at Z~
i'~h' e deflection gear. B is pivoted at Y to a blacket D .
rll'll~fl attached to the cradle of tIle mounting by ececlltric
hfll;( II. Their eccentricity ella,bles the final fine adjw.;tment\' Ilh"cn to the sight on its fin'lt fitting to the mounting, and

tn.oUld not afterwards be disturbed, future adjustment:;;

j:he';{ ..be. fOl~nd ne~esSarv l'eing given oy the eccentric
lea' I WhICh IS rovlded for the purpose. The hracket D

,.\ .•.!' a~~80 the gea.r 'by which the .ight i. moved when .uAed a~
I., drum sight, and also th~ range dru~~ R . .,' '::

'~ ~ 
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Appendix I.-Automatic Sights.

3. A. bent lever E is also carried on the pivot Y. One e.t
E carries a roller, enO'aO'ing a cam C attached to the ca.l'llj
The other end is fork~d °to receive a latch F, worked by a.
G. V

The latch .I!' connects the lever E to the radius bar bY ~
w.hen the latch enO'a(fes the fork, the sight is controlled (f.I....vJ
cam C, and works ~utomatically. 'When the latch is discl1tl' J
the t;ight can be used as an ordinary tangent sight. JI(I

4. A spring P, in compression, keeps the roller at the ec. J
the lever E in contact with the driving surface of the Clt~~ (te

5. One of the studs fixing the cam C to the
eccentric, and can be turned by the lever K to give the C leftd
tion necessary for height of tide, the proper position of the~.1
K for different heights of tide being shown on the arc V. '~)ll
the riKe and fall of tide js .very ~mall compared to the.hC\t1J.
the battery, the lever K ]s omitted, but the eccentl'lC f! .J
retained as a meaus of adjusting the cam. . ~e t

6. A screw S, which will be found in the sketch ab? of tit.
latch l!', is provided to give the correction for the errol r 13't
day. Its head is graduated in yards short and Jards OVC 'Ie\'l'f
~~smeans the relative positions of the radius bar B and tlf~1'
E can be altered to the extent necessary to comp~]\satel~
error oUHerved in the shootin('. Cl,ll

7. For use at night, both the fore and tangent sightSth6 tc:f
illuminated, the foresight presenting a point of light aJect
of the aCOfll,and the tangent sight a luminous V. To e J
incandescent electric lamps are carried in the sight blockSpvt
current should be turned off when not required, SO as .
exhaust the battery.

TIlE PR1NCIPLE OF TIlE SIGHT. Itl

The sight combines a depression range finder with 8- ~::tt
dr 11mf:jght. SuppoRe the elevating gear be worked~? .
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ll~~)ar B is depressetl from a horizontal position until the
I'lle ear upon the water-line of an object, the drum R will be
le~(l Ly the rack T, which is attached to the radius bar B, to an

I'\le~\tlepending upon the angl~ of depression, which in its turn
,'1~4111 on the range. If then the drum R be cor~cpy

~llatetl,we have a complete range finder. ,t.
~ira~\V re,ma;ins to, secure that the elevgtion corresp~nding ,t"<>rihi ~e be gwen to the gnn. . . . ,,'

I. Ill~IS effected by connecting the ratlins bar B by means of
lhee t }~ to the lever E, whOl-Illother end works in the cam C
lo\V C~rriage. The sight can then be moved only by raising
tt tlel'lllg the breech of the gUll, and the earn C is so shaped
ill\\'Ie angle between the axis of the gun and the line of sight
llli (;~ equal to the propEr angle of elevation for the range.
igl1t lIs it will be seen that the earn must be cut to suit the
the ~f the gun above the sea, and each cam will thns be special'l:' Elitefor which it is made.£_, I

. METHOD 6f USE.
'4', I S an automatic sight :- ,

I,~~,efElig,hth,cinfl' in adjustment, and the latch F engaged in tIle
I I a ~le lever 'E, set the tide lever K to the proper height of
, iltta:1, the error of -the day screw S .to, zero., Give the

e~t{cldefiection. Align the flights on thp. water-line of the
, ()co)] Working the elevating and traversing gear of the gun.
, th l'1'ecterrors in shooting, turn the error of the day screw

~el'e~raduation corresponding' to the number of. yards short
den 0 ~erved, and make the lIsual correction for direction on

ect10n sr.ale. ,.'".. ..
4-

\ Ie 3.a bar and drum sight :_ -.
""a~lg1~sare only suitable for automatic 'use when firing at
{g :1'1-10e of objects. Should it be desired to 'utilize the.. ( .1) .. K
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I' :::;:;::::::::::~~htS'Wd --:J
automatic sight as a ral1ge finder, to fire at the upper w~rk.~'
tops of a ship, the water-line should first be laid on (and If 11'1
the first round of the day's practice, ranged on as in 1).
latch F should thAn be thrown out of gear by the lever 0-, BIJg
the sights aligned on the desired point by working the elev~ lJe
and if necessary the traversing gear of the gun. If the shl~Jll
moving it will be necessary to throw the latch E' in again f
time to time, and to lay on the water-line again n order to re
the sights to the altered range. . . Ie

It will be seen from what has been said about the pnllC!Jlj
of the sight, that its accuracy as a range finder falls off rapl i'
at long ranges, especially if the site of the batterY,Le low, aS

dli
that case the angle of depression Oll which the action of (t#,
sight depends varies but slightly with the range at 1011g rM1tJ

For these longer ranges the latch F should Le thrown ot! e~
its fork by the lever G, which at the same time throws into g
the hand wheel J, which works the rack T and rall(Te drtlJ1J

By means of this hand wheel J, the ranue drum H."'may begllli
to any required range as given by P.l!'. o~ D.R.~"'., and the
can then be laid as with ordinary tangent sights. ,

• '11'
In the first IJlace the mounting must traverse truly l~rf.

ll?rizontal plane. This may be tested by plaei~g a O~II~
c1mometer on the gun and traversinO' the IllOuntlllg r
The bubble. should no~ move. 0 J1tiV~

O
Mean~ WIll be pr?vl~ed for corr~ctjng the le,:el of mott J, tpe

p fitted ~Ith automatIc SIghts. The mounting bemg IevelIe
followmg tests may be applied :-

( i~\.Mechanical test :- t t&
Turn the error of the day screw~S and the' tide lever l:\rgt.>

zero, and throw the latch F iuto_. its fork. Place I,l. I

I
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~lill.Ollleteron the gun, and lay it at the prescribed angle. Then
lIl\1l.ce the clinometer on the upper sUlface of the radius bar B,l t~ ~ver the portion where t1le directions are inscribed, and see

:" t ,Its reading i:3the correKpollding angle. The angles refer~ed
~ll.~lllbe found en~ra,:ed Oll the upper surface of. the radms
!tll' n. If the readlllg IS not correct, slack the clampmg nut and

t ~oII the eccentric (~ until the correct reading i:3 obtained.
;e of the other eccentric stu(ls should be used for this purpose.

~irrllllally,see that the range shown on the range drum of the
tl~Idt,(When set as above) is tl16 prescribed range laid down by
Ire Il'ections inscribed on t1le upper surface of the radius bar.
l'anl1ot,'slack the set screws on the outer circumference of the

(
ge drum and turn the scale till it reutls the prescribed range.

, 2) Optical test ;_
(~lhe tele~('ope being focU!~sedon a distant point, should beICl'oated in its supports. If this shifts the intersection of the
,au,fll!wires or pointer froll! the object, the usual collimation

r: ~~8truent should be applietl. Vide Handbook for D.R.F .
. tel Ie ordinary sights on tIle bar may be compared with the
rt:flcope by laying on a distant object, and should be in

i tft ee~ent. As it is possiblo that individual layers may vary,
telQ8Introducing a persollal error between gun sights aud
~ig~Cope, vertical adjustment is given to the foresight to enable

: <tit ts and telescope to be adjusted to each other to suit the gun
"e ..

to.~s'rn~nufactured, the gun sights and telescope are in adjust-
te[tlltWith the foresight scrowed down home, and this should be

Ibeiatded as the normal pOMition of the foresight, correction
hJetbg,tnade only to suit tho individual gun layer should time
J r}"lt of the gun being cal'efu~lv laid on to a distn.nt target.
ldiflabiuc~1correctiO!l has LCCll ill:1de, and the layer should beifaili ed!, the foreSIght slwuld preferably be screwed homer ng tIme to make a test. . . . ..
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~ppe~~,i.c Sights. -l
CARE A~D PftESERVATIOX.

When at in use, the sight b~tr A with all its fittings at,~cJ
should be ~moved and placed III a dry store. Its rewO\:J,r
be effected ~y slackening a screw which will be found unde
pivot Z, aml,disconnecting the leads for the night sight::l. '1

As the eft 'iency of the sight depends upon the accurll~ Jill,
the cam C, pecial care should be taken that this suf1\J
damage. It Id e pOliSlled~al d shot~ f
kept free from grit. %

All parts should be kept lightly smeared wit 1

~when not in use, IHlt-t~a-re--s-hmlltl--be--takerr-that't~~ioe
\~.J.4uLi.he-fure~ight-ftndihe--gl::tgg-V of the- hi.ad-B1g 1 j,
ffflt dC'H";-fHlll do nQ6-her~mlIe i'il:l'"V".re~~~' !t!l"j

The hmp holders and lamps ~nn~t be kept clean and cle~it
grea'le, as also the holes into which they fit.. There nl~f tJt'
~lec~ric contact betw~en lamp holders and sight bar, and 1 ;
IS duty the lamps WIll not burn well. tlli'
.. !n thro:vin\5 th~ latcl~ F into gear,. care should be. ta~e~1!1to
It IS OppOSItethe Jaws III the bar E, III order to aVOId In) .
the parts. .

4 I~STRCCTIOXS REGARDIXG LAYIXG. . /11

An automatic sight is one which, being properly
~onllected with the gun (or cradle) and mounting, is defe"l1tlll~
111 such a w.ay all the mo~ement .of the gun. that by Tl sr\e
and traYersl1l~ tlle latter tIll the swhts are u.lwned on a 1.

J
ect

u b 0"0
on the sea level, the gun is necessarily so laid that Its pI 1
should strike that spot. trill.llg

.The principle is dependent on the solution of the t\bovt
formed by the sea level as the base, the height of the gu~ "'llte1
sea level as the perpendicular, and the line from sights t .
line of target as the third side.
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I'l'}e angle of depression of the line of sight varies with' (and
'la.q;etindicates) the range of the target. The angle of
ill:terant elevation of the gUll also varies with the ranO'e,
'1l~leore the quadrant elevation of the gun varies with tlH~
~Ie~at'°f.depression of the line of sight, and the amount of
~th Ion given to the gun can be made automatically dependent, .
It f Il.tnount of depression given to the sights. . I

ol.lows that the sight Clln be used as a range.tinder, nnel
,\i11t.lt? combined automatic and tangent sights, may, be'

fi~ If I~ is desired to fire at ships' tops, &c. The gun must,
1 in~~aldautomatically at the water line of the ship. .This.

".Ieate the range to the e;hip on the drum of the sights,.
tOll} Il~ set them at the proper angle of elevation. The
toat!Cgear being then disconnected, the gun can be laid on

\i~h)In the ordinary ~ay, th~ sights retaining the elevation ..
1'ile lag been automatIcally gIven to them. . .

:\ 1'eP~ttern of automatic flight adopted for the 12-pr. Q.F.'25 llllres a height of not le8s than 20 feet. With a height
~hts~et it is accurate up to 1,200 yards, and with greater-
~he .0 longer ranges.
.eetilghts, so far as the mechanism is concerned, can be made.
thou? accurate, and this accuracy is capable of being testee}
the firing, but the resultR obtainable do not depend onl)~
•()tln~ceuracy of the sight; they are limited by what calli
ll\aec Y be expected from a layer.
the cur(tcy on the part of a byeI' is of much more imrortance
rl c/.t ase of an automatic sight than in that of a tangeJJt Hight
(Illl.te<l~~nown mnge. Fur example, with a 12-pr. Q.F. gUl1~

{.'\~I~trl.1 20 feet above the sea., an error of one minute in the't~~of
ent

of the automatic Sigl.lt bar wOllld cause an error of
t '\1{0 ~dly25 yards at 800 yarns, but the effect of the same

, 0 Ya U . be 52 yards at 1,200 yardR range, and 200 yards at
igelI~~ range, while a corresponding error in the setting of
I ar would be about 20 yards in all three cases ..
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The reason for this is tha.t, in the latter case, the
motion of the line of sight is precisely the same as th,at
axis of lhe gun, while in automatic laying any variatlOll et
angle of depressiol~ of the sights (or range finding
tates a gre;lter variation (the amount of increase depellt e~l
the range) in the quadrant elevation of tile gun, so thj~ of~
in the ca3e of short mnrres, or very lofty sites, the aS19r si
gun moves through afar °greater angle than the line 0 J
For example, under the conditions above quoted (12-pr.

. :tt a height of 25 feet), it is found that an error of one of
either in the sight or made by the gun layer, at a range tb8t
yards, causes an error of 22 minutes in the elevation o~ I
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SECTION I.-DEFINITIONS.

_P_A....:.R TI_I_._c_o_a_s_t De,f_e_n_c_e_. _1_4_6 /

Section I.-Definitions.

PART II.- COAST DEFENCl':. •

~tD
CO((,~t De!ences.-The means provided to prevent (lanl~fiil

material or occupation of territory hy au euemJ'8 II1:tl ,
forces. . k~IP

These means compri:-;e tlle_ artillery armament, the WOI:'.,
which it is placell, suumarille mines, the Brennan W,P 'I

oOHtructions by sea, aud electric lights. t l'
The artillery armament is divided into Ii,red al'iluOl~ell

armament for .general defence. itiOll1
Pi,red ...1rrnament.-:-:-That which is mouuted ill tixelll'°fl I

in forts or batteries. ,:llli

The fixed armameut is divided into primary (l7'maJ}1e11 J
:~e,]ondaryarmament. • :IIIIJ

Primary armament incllHles Rl\I.L. guns of 9 iJl~h~h'11111

upwards, B.L. guns of f; inches auJ upwards, :U1d 4'7-1)1(, 1
6-incl. Q.1". guns. 1 ~Jl t I

Secondary armament includes gUlls of lower calibre t I'
above . . .. tdCP• -. . ~PW

A rrnament for geneml defence consists of those guns, h~ d gj
quick-firing guns, and machine guns which are 80 I1l0l~1l ~llori~ll.

be capable of being moved and broua-ht into action III J'eI1JI1~
positions. Of this armament such p~rtiOll as can bel \l"lI<g'01l
moved and carry its supply of ammunition in limbers aIll

is termed the light armament for general defence.
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I"----- Section I.-Definitions.

~\~~bmarine.Jfine.-A charge of explosive moored belJw th~
);ith1Ce of the water, and designed to be fired when ili contact.

Jti Or!tpproached by a hostile vessel. .
lltl)\'i~eke~d.-An ~rea of w~ter l~rovided or intended, to '.be

/) ed In war wIth subrnarme mmes. ... •.
~i~llrennan Torpedo.-A metal case containing a charge of expla~

, t~~flhpable of being move(l below the water under control from
I • Ob ore, and designed to fire on striking a hostile vessel. '1 I

~Il:trltction b.1J &a.-Irnpediments to navigation, either per~,
€lllt, .such as breakwaters, or temporary, sllch. as booms.

IJ~f\j;dtrtcLight.-The b(Jltm illuminating any portion of the
~teatied. area, together with the material and appliances for

}', llg It .
./r~rtl'ic lights may be either fixed beams or .~eardtl'~qhts.

the fl.tedBeam.~.-Electric lights intended to bear always over
atne area.~iU~cl~Lig1d.~.-Electric lights intended' to be traversed so as'

~l tnl~lt\te differellt areUM.. , •
'~edebtrlc lights may occasionally be. adapted for use either as.

i, l!.'l e<~U1S or search lights. .
l.llhlll~.ctrteL~gltt Area.-The area of land or water effectivelyt Ooilla.ted by an electric light. . ..
.llQ~OQ.~t.Fortre.~s.-An al'elLof land and sea provided at certain'
!Ilf d:ftant points, or along tactically selected lines, with works
t~~b1:~ce, and with an artillery armament, partly fixed, p,artly"

,rQ~~;~;~8.~Oornmander.-The Officer.in clJief command ora ~o..ast~
,~ ectio .. , . f
. rg;tni.n:-A sub-division of a coast fortress for purposes '0

~thon and fig-htinO'. '.' ... 1ectto C" oJ b. .. •afltf n ommander.-'l'I.e officer in command of a seetlOn bf ,af l'h ortress. '. ." . . . ,

[
..

~IIO~iabove definitions rtlfer to coast defence generally, the.'
( ng to the artillery jlart of it (m}",.
.g.a.d.1) • -L 2.
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s--ec-t-lo-n.:......-J.---n-e-fin-iti-.o-n-s-.

Fire Cormnand.-A sub-division of a fortress section d'
pu

q
, )Oses of organisation and fighting, under the comIllal,1, 'I'a fire commandm'. trd

. Fire Commander (}:Q).-The officer entrusted witllfire COli
and in command of a fire command of a fortre:'ls. . CO,i
. lJatteJ:lJ Command._A sub-division of a fire command illIG'
llistingof such a l1umher of gun groups, together with the rtOfe~
finding or position :finding installations, and all men anel

I
s I [Jj

neCe8~al'Yfor fighting them, as may he efficiently commant tJ(
one mall. (If

BatteI'll Commander (E.C.).-The officer in cOh1ma~Ldti
battery command, and entrusted with its fire direct

IO
n.

11ire discipline. '. ~It.
}
),' 0 l /'f ffi 10)1' ••.JatteJ:lJ iJu'J-t/OJnma.nder (lJ.S.C.).-An 0 ICeI' occas ollf.

appointed to represent the hattery commander at the gr Jl)~!
and performing such duties as. the battery commander /
depute to him. , t~

Gun Group._A group of adjacent guns of the same l~a .
placed under the command of an officer or NoC.Oo COo ll~

Gun Group Commander (G.G.Q).-An officer or N.. tt
ef
!

command of a gun group,. and respon3ihle under the b:\ , ,
~ommallder fo,r its fire discipline. gtt

l; Gun Captam (G.Q).-The N.C.O. COllilllaudmg a swg1e
complete with its detachment and stores. J1lellt~

Range C(roup.-:A group of position :finding iI~stru y 0
116together WIth theIr operators, intended to he supervIsed b.

Juan. C.o.
: Range G~'OllP Commantjl~)' (R.G.C,).-The officer or l{.

entrusted WIth the SUperVISIonof a ranrre group. !oye(l
A.. munition J)etailo-The offie,". NoVoO.',. and men eni!:.tt

er
!

ill the ,upply of ammunitio" for a battery command or ,
<,ommands., It{illj,

A1'ilmu1l1'ti(,1~ O.l!i~el'(A.O.).-The officer or N.C.O. comnJllla'l tll1lmunitioll dt'tail.

------------~--~ 
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l-W PART !I.-Coast Defence.

"-~ Section I.-Definitions~

()t(tVlical (/1u:t. -=A 8peciti:~deta.i1of persOllllei with the material
l\.eU~edoy it in action, detinitely organized for fighting.

1I111;I!Jgun group, irreRp,-,ctive of the number of gUllS, is the
.Ile~t ,tactical unit.

~~l'lictnntng Detait.-This tt'nn referring to allY unit, means the
I£,01111elbelouO'in 0' to it.

~'(tn' 00 11 r
'IJ de n~ng Parade.-The place appointed for the aSHem ) yo.
.lla ta~ls of a battery (',olllmander's <:OlllmalHl. .

'iltennm!l 'l'able. -A printed form, A.L~'.A.2008, 011 wInd! to
I"~ PaI'ticulars of manning detailH.

"tl\~~;e.<'1rea.-The extent of water, or land aud water, corNed
. l' IVely l)y the fire of any Rpecified nnit.
het'flet:-The object at which a, gUll or glll1l'l are aimed or

J/ Ol' 1lltended to he aimed or to be tired. .
t;lll;?~a('e.ment.-Th~ ~lista~ce.fro~ the centre of a ~ro\lp to the
~1'1)\1 findlllg or POSItlOll fmdlllg lllstrument workmg for that
• (j Il.
Ille:Oltp })(iJ'ei'enee.-The ditference measured in y1lnlH between
'gUI allge to a target at allY given momeut from the ceHtre of

I: eo 1 group, and that from the range instrument.
"e(~\ll/).tliland Post.-The building, cell, or pORitioll selected to be

/J.l1ed by the comnULIHlet'of any unit during actiou.
~I)r)~{ll'c,~s(onRange Findin,q Station (J).R.}~ 8tation).-A place
~Cti(l::lted and p~epal'eJ for working a D.n.F. instrument in
I~"'il'; 0 .i \'f.!t) . vntrol.-The geneml conduct of allY system of artillery
~tlt1Ice. by the officer in ImperioI' command, both previou:> to
I }t,~ \1I'Ing a.ction.
~I'e te D/rcctivn.-The couduct during action of the artillery
'\y tltl aCcordance with the ol'.lers (rivel1 previoufl]y or at the ti\llcl'0omoer lo,lding fi~:"~tl:~_

1 
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'PART !I.-Coast Defence. 150

.Section II.--:Condit.ions affecting Attack and Defence.

SECTION !I.-CONDITIONS AF~'ECTING A"l'TACJ1
AND DEFENCE. .' .

.... . '1IdeJ1.. TIle fU1lction:'!of coast defences ..in war are llminl.v, depe oiif
on the naval strength in relation to its adversaries of the PJ1lll'~'
.to which they b~lon.g. Since the ~naintenallee .of sea surref tl't
has been authoJ'ltatlvely adopted III our case as the basIs? ~:
'.systemof. Imperial defellce against attack. from the se;i1ir'
circumstances attending the use of coast defences in the B fr~

,Empire are peculiar to it, and cannot be judged entirely \
:the standpoint of other llations. III~'

But as command of the sea, to be effectively
.first be fought for by our Navy, except ill the case of aD CV16bltl
of clearly acknowledged inferiority by sea, there will
he times at, and just previous to the commencement of ho~~1

.when the command will be "doubtful," that is neither s! .811()
':\'cknowledge illferioritr, but neither will be in a
.."a!'lsured." command .. It may even happen that in. pltr tllfll.
regions or for short times our fleet will he locally or teUlpOpeel:

. in a state of inferi~rity. And after engageJ.nents .ha";i11.fought there lllay stilI occur periods when neither Side IV' o•.e
,in a position to a~sert a decided superiority. UltiDl~te ~J ~Ie
side or the other will establish command, and it IS °t tlll~'

.assumption that our Navy will he stron~ enough to etff~llce I.~
that the whole scale and organisation. of our coast de

M
dec

based. In order that command mav be ".assured," t 11/' bY
holding it must be able to keep the' enemy's fleet shut 81irH•
blockade in his own ports, and this will be the aim of our~I1 e"
It is impossible, however, to prevent with certainty sn;Ol'pedlJ
peditions or singh. Y('!'lsds, espeeiall.v torpedo boats or

...... 

~J 
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151 PART H.-Coast Defence.
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. Section H.-Conditions affecting Attack and Defence.
~();\t 1 ., kad() ( estroyers, from occaHlonally breakmg through the bloc e.
till tit ~Oa8t defe.nc.es are (lesigned to meet a~l the. al)(~ve COll-
i() gencles, and It IS necessarv to beltr them III mmd In order
"~itappreciate the equipment, organislttion, ltIHl tmilling best

ell to make COltstdefence effective.

SUBSJWTlON I.
.

Itll ieAttack.-The lttt:wks which coast defences lIlav he callcd
(Ill to resist are divisible into the following four cl:i:"scs ;-

((t.) Deliberate attack.
(b.) Bombltrdment.

(
(c.) Forcing a pltssagt<.
d.) Raid. .

~lh}:')Delihemte attack is such attack as has for its lllti;ulttc
e;ll\e<:tthe reduction of thl\ fortress. In the great majority of
")l'e:the object could oIlly be gained by the action of militltry
~J\"eS landed outside tIw sphere of the coast defences and
,.itll'ed by a fleet. If lawl attack is undertaken in conj unction
IlilQ~ ~aval attack, the range of attack from the enemy's base iH
el)llllillshedby difficulties of transport and supply. As assured

,hi c III and of the sea is a llucessity for the naval attack, whether
t()lltncert with land attack or apart from it, such an operationItfJ1nd 110tbe undertaken ulltil 80me cOJ1Hiderabletime after the

l~hili~encement of hostilities. Taking into account all the dis-
tifl!}le.su,llder which shil'H labour when engaged with fortifica-

1~li~(j;',It .IS evident that lInless the' latter are very weak awl
Ill~ \,galllsed, a strong fleet heavily armed, and perhaps includ-
~)tI essels.specially constructed for bombardment, is a necessity
h(jb~ assa.llant. The tactics employed by the attackers would
bl1d bly Include some of t.he offensive measures referred to
1 (ber the remaining headings.
~itl~)tBo~bardment may be either persistent, that is carried 011J' lie 1l1tentioll of pel'Mititing ill it till the desired effect is

~ 

~ 
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PART rI.-Co.st Detence. 1:;2

Section H.-Conditions affecting Attack and Defence. .--t1
.obtained, '01' desultory, that is, l.ndertaken in the hope of
in a short time some damage to the port or shipping gtlar. I'

by the defences, or producing moral effect which may catlbVtJ
cOllyenience or injury to the defenders. Persistent hor~ 1)('.",

ment. where defenees are moderately well plaeed and eqI1l!'!I"
would entail a strong force and a large expenditnre of anlll~ldf
tion, and require conRiderable time. It ,could
occur under the conditions that admit of, and with the 0 t. l
that call for deliberate attack, of which it might form It l'af

u
,J~t111

Desultory bombardment by ~ingle ships, or very II",el',
filJuadrons, is perhaps just possible in auy state of sea pO"er.'
uut the advantages to be gained, unless defences are coor
illeffi~ient, appear so doubtful th~t its use ~s illlProbab.le,' ,~\'i/,:",
paralively few rannd, Sl'e earned hy ships for, the" be I
guns. ,'th

l(,,) l'orcing a passage. T!lat i. a,1I att.;mpt to ~llil p.as~ '~111\
range of defended pOlllts wIth a VIew to operatIOlls ll1 l~bltll~\
waters not commanded by C03st defences. This is pOSSl!'!Sl1\
any state of sea power, except where the defenders hold a. Ilce~' 1

command, but Where open waters do not exist inside the deftllit~l !
could only be attempted under the same conditions as are re~;.e of i,
for deliberate attack. Interior waters of any extent
,'ery infrequent occurrence in the Btitish Empire. }III:'ool,

Wl1el'e the attack is made (if vessels of any size are to Jll)"
and .unle~s the ~hannel is exceptionally eaql) it will be l'{cfll{t:
l,o~sIbly Immediately after a nlO'ht reconnaIssance by Sll1a\ jll tIt
which! if the, passage is mi:[~ed"'or obstructed, may be s~neter 0

cI~ar It. ThI~ latte~' operatIOn will partake of the ch:tll1d ItIJI~

raId. The shIps wIll steam past at their highest 8pe~ j)I1
1J

I.\
(>udeavoul' to avoid all conflict with the defences,_ }'10S ,,011:

only u!lillg their guns,.if at all, to pour in as rapid a til'~ f 1111l~
Aible in the hope of CaUsillg losses to persOllllel wIlle 1
impede the serVIce of the shore guns. . "fe

llces
,

(d.) Raid, thnt is a l'H1qdenattempt to pf'Uetrllte the de •

~ 

(lt~'1 
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~~lz.=-conditions sffdCting Attack snd refenee.

~~t'l~view to the destructioll of shipping in the h<trLour 01'
'r~l'Construction, docks, eOill, or stores.
'itabledo hoats, <tIltl toqwdo llOat destroyers, are the mOfo;t
11(!C e craft for such an llIHlertaking. They are very spef'dy,
.ft-\J~i~t~erefore reach tlwir objective in a yery short time
~~k eaVulg the base, and 1I10re easily elude detection and
~rl'ea.b()th on t1l.e v~yage alHl after reaching their destination.
~irll\, HOllof theIr light (lrallght they are not confined to tl1('
~II ty ehall1lels on approaching It port, and their small size
~k"l)~ freeboard further aill them in eluding observation, awl
~6iet' e(~l a diflieult target. The damage they are captble (,f

(jfllg HI out of all propol't,ion to the inconvenience whieh tIle
\y \V~ven several of them might oceasion, and on tllis account
t thi. III llot Le deterred by difficulties of navigation. Night,
l'~it/':k'Weather, or hoth, Om-I' the best facilitit s for the attack,
1~~Jlr~\Vhir.It eve!')' endeavour will be )11;l«le to eRcape detectioll.
~eklf.je~lld daRh are the (!ssence of such an attack. Feint
tili})!! \VIll perhaps be matll' with a view to wearing ont the
,11 :ce of the defence. TIle strength of the attacking flotilla
,,~;fil~)~m.bllvary accol'dillg' to tlie importance of the object to
I~l~il:d ; III some casf'S it may be expected to reach three
1J'tn..:~I,lS01' eighteen boats. ] t is improbable tlmt any definite
~~l!~ ~on will be adopted ill attack when once the boats C'ome

r~. .r Do Ollly can this form of a.ttack he adopted in any Rtate of
the \Vel', ,hut as it requires little or no preparation on .the part

rill }f\8allant, it is to be expected at ports within range of the
~til~t~basesnot later than immediately after the outbreak of
'~IICl!<lles,and perhal?S evell ~do~e the! hl1ve formally COlll-

tCl'l! .. Prompt actIOll of OilS kmd otters the hest chance (If
J~e~' SInce the defender irl less likely to have completed all
'tl'u ~~'angelllent8 for resi~t.ing" attack, snch as the placing of
l'lll' C Ions, which call1lot be finally effected in time of peace.!pedoI'oot del'M. I,.ve Iwen e;tobli.I,ed 011 fOl'eign oo"t,

~ 
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,I

Section n.-Conditions affecting Attack and Defence. . -Kit
within striking distance of sflveral of our home po~ts. 0
nearer a port to the enemy's bases, the more liable it IS t 0

1form of attack. But no ports however distant are safe. .frvlt
for if out of range of sea-going boats, they are still. hlt .•
attack by smaller types carried by battleshipR and cnl1~ers-dll.

It is possible that Haid might take the form of landlJl$ oJ
pill,tieR with a view to destruction on shore, but if thifl J~1t~
outside the range of the sea defences, it must be met pt'll(
military precautious usual on land, while jf landing takeS llllPI:
inside this area, opposition to it would assume
form as that to tOl'pedo boat attack. There is no probablh Je 1ft
large ve~sell-lwill ever ?e used. for P~Il'poseHof raid. whe~~ i
defence IS not utterly (hSorgalllsed, WIth theHe exceptIOIl:'!bll~J

(i.) 'Vhere the attacker has l'eaHon to believe that the c
1
y~.r

is. o.bstr~1Cte? to 8UC~1 an extent that t~e ~oats w~ll have P 11l"~

dIfficultIes III effectmg au entrance, It IS posssible thaj "~I
favourable circumstances an old or speciallY conRtructe :"rl.~ 0
of larger size may be sent in with them" for the pUff"': ;
making a breach in thl:'obstructions. . . ~t~
. (ii.) The use of gun boats as a con vo} to raiding torpcllo ,,'eVI~

at night is comtemplated abroad. The gunboats would. ~06feJ
remam outside the lighted area and probably direct theIl 1 of (11
the p.rojedor~ of the JightH i~l the hope of disa~ling the~dfl,el
drawlOg the fire -of the guns mtended to act agamst the .;
uoats. ctillll'

. ~n the event of c~)Unter~ninilJgor the clearance of obstrf'(tl)'d~
]Jemg attempted WIth a View to au attack of the nature °to (.11 I
«(:), such operations would be very similar in character old r.
Vountermining attack would take place by night, aTH~:0to :1
made by fast launches c'lrrying charges of exploslvl Itf,~I t
dropped at intervals along the channel it is desired to] etricM,
afterwards fired simultaneously from each launch by e eCepillg
Other methods of rendering mines inactive, such M "ere , I
or "Hweeping" are too slow to be adopted under 1ire.

~ 

l 

1
 

preciReJy.t~:"lb~e 



k 155 PART H.-Coast Defence.

'~ __ s_e~tion H'-,conditions affectin~ Attack and Defence.

()f . SUBSECTION n.-The .Defence.
~f~ the means of defence comprised under the term "coast
h~\\tees" as defined in Section I., the artillery armament and
)1 thrk~ in which it is placed alone are under artillelY control.
~ll' e other means, submarine mines, Brennan torpedo,
~Y1\il1~llt.obstructioml,and electric light, are controlled by the

'l'1t ~ngUleers, temporary obstructions by the Hoyal Nltvy.~ti;gUns forminp .tlte artillery armament are eli visible for
~~ta.lp~rposes into three classes, each having a more or less dis-

f

aPflhcation, and method of fire control and directioll, viz. :-
(a.) Direct fire gUllS.

, «b.) High-angle tire gUllS.
(It) c.) Quick-firing guns. '.

~el~cThe direct tire guns of the heavier natures are illtended
\y ()lInter ships armoured or nnarmoured, anchored or under
~l~t'at all ranges within their efl'ective area The con-
~it 1011 of their mounting", and sights, alld their system~ of
\~~l/gand laying do not however enable them to fire with
~el'ef effect at very quick targets, or by night. Their URe is
~I\ tore practically confine.l to action agamst vessels larger
~illt?rpedo boat destroy erR,except that where narrow chanuels
~Ie alld a sufficient number of quick-firing guns is not avail-
~flt'faproportion of them may he furnished with special case
l'he

or.ll8e against torpedo 110ats and torpedo boat destroyer~.
~rellc h~hter .natures ~eloJlging to the armaIDel~t for g~nt'l'al

r,
('l~' Includmg machme J{uns on parapet or neld carnagefl,

illta lefly applicable to tIle defence of land front8. or the
~ili.nce of attempts at landing, but might also he uscli as

'~b.)arJ: to the primary arnmment. . .
{ack lhgh-angle fire guns Itre intended for preventing, by deck
~bey'bombardment from ranges at which the ships' side armour
lli~1 ond the penetration of. the direct fire guns. They. areI led to deal with vesReli. I\t anchor, or moving slowly.

. 
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PART II.--Coast perence. J5G /

'se~tion'II.-Condi~ions a~Cti~~~~fence-~==-~

.. (c.) The heavier quick-fil'ing guns are chietty inteuded
attack. of the unarmoured or ligJ:tly armoured parts o~ I

'~uick-firiDg guns of the lighter natures are provided .prIl~J
for dealing with very quick unarrnonred target., such .... t?, j
bOIl,~s and destroyers, or countermill~ng craft, but
agalUst the unarmonred parts of s}ups at short or JI.jC!II;

ranges is likely to proye yery effectiv~. A proporti. 0.n of ~il tff
tlguns on COlle mountings is sometimes mounted WI rI

lighter (~.F. guns for use under the same contlitiollS. 1 "1
-The "corKs, z'n u'Melt the artdlel'!/ armament is place!;;,,'lll'l

llt'signed to give Coyer for the gUlis, their detadllueuts, ~)11::1/"
tioll l-lll)lply, range finding emplacements, communicatlOlI .4
aliI} sometimes accommodation for troops. t(l-~

Snbmw't'ue mines are intended to deuy certain. w.atC1'3jll '~..
cnerny's ships, or to close chauuels against them. Tho8~ If

serdce are of two descriptions, viz., "Electro-Colltae d tb \
"Electro Observation." The former may be 80 arrange II tbe~
whellstruck by a ship they give It signal on shore, anti ellyeti f.1
oe fired electrically by an operator, or they may be
lire aut()maticaIJy when struck. The latter are.fired elee illIg III
hy an observer OIl shore, who is provided with a JIle oJ1e~o

. determining when a vessel is within effective distance of itS "I~,
them. The charges which submarine mines contain
IloeH the depth at which thev are moored below the OWI1•
Sulnuariue mines ar~ of little" use against torpedo bolt~, to tl~((
to the depths at wInch they are generally moored, all 1elllil '1'
I'lJaces hetweeu them, which are large compared to the oJ th~ ,
l-;\Ich small craft. The Navy use" boat luines" to al vet ..
l'erson~il protection against torpedo boats; these howe,retlt'JIJ
Hot ellter into the general scheme of Coast defences at! ,os8 b

1though the adoption of a similar miue for the above pUll 1'hr,t
the }{oyal :Engiueers has been under consitleratJOJ!, eliI' ,r I

contain COllll'rtratively slJJall charges, are ruoored at C{ H \\'hJ('I~
~lIrfa('e, fairly dose together, ilnd connected 1>y cab efl, ,

f~~l 
thel~tlj~, 
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'-_ Section H.--COllditiollS affecting Attack ani Defence.

~\~all~l'etched by a Loat trying to rpn through, fire the mines
'l'h Illcally. .
Innr~ {h'ennan t01']Jedo is intended for the defence of narrow
I be :}. Very few installations exist, and these are not likely
(j61..ll!edto at present.

:~~~I'1tctt'ons by sea, are chiet1y a.pplic~l1)le to tOl'pcllo boat
"~l' lmt breakwaters are of COUl'se etticient against the lar~est
lt11llb. B?OlllS are generally composed of steel hawsers or of

llll IlllatlOn of lm,ulks and hawsers stretched across narrow~tiH, they are secured (/\1 either shore to anchorages, and
Ik~ Ill~s recei ve intermediate rmpport from piles or moored

~hl~l l'hey are useless agninst ships, and lmve oftcn been
" b lilted by even torpedo boats. Unless defended by gUll

/~'le(~at:"lcan demolish them at their leisl1l'e.
the Ide li91d.~ are provi(led to illuminate channels with a view

Illlit etection and destruction of raiding craft, awl to light
'te'l!lc fields and their appt'oaches, so as to admit of attemptsI Cl' the mines inactive being prevented by gun fire.

SUlIsKe'rIO. 1II ,-S,,,,,,,,'lI'y,
~I~~~~llel'al consilleratiollM which have been put forward in

ct10ll are combined and 8ulllIllariF3ed in the attached table.

~ 
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Section H.-Conditions affecting Attack and Defence.

o,"::~~',.1.P"b"", Obj~"'1S",,, orSea pow".j
(a)' IReduction' of . the Assured command All existing

Delibl'T tIJ fortress with a necessllTY to the Perh!lps specill
Attae:,. view to in,'sslon. attacker. structed vessels,

I
Destruction,

produce
effect.

(b)
ROIIILllrd-

lJIent.

(c)
Forcing- a
1'1ISslll;'e.

(d) •
ltaid.

. ~!
f.t Ior to Barely possible In Battleships, cru",

moral . any state. I alld gunboats" J'
, but P J.'To operate in In-, POSSibleIn any.etate Any vessels, s \I terior wllters. '. except when de- . bably fust onl! 'J"

fender holds as- '''''1
8uff'd command. nJ ";~'

Damage. to ship- Probable in any Torpedo boats 8
t
J'of'td I

pin/or, doeke, and 8tate, particularly plldo boat de~pll~~r
8tOl"es. when d<,ubtful. perhaps UL'{'O ss.e 11'1

I by a larA'cr V~IIl'/l 0

breaking th~r,0
i structioDs. '. II
I. c.'

.. Means of Defence" placed ill brll

.'~:f:: 
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• Section H.-Conditions affecting Attack and Defence.

1>~,bRbleTime. .1 Means of Defence
applicable.

Il,~ ,
to~~ut may be All guns which can~i~:llued' by bear (mines, Bren-

It. nan torpedo, and
ob~truetion~).

High-angle flre guns,
heavy dh"."t fiJ.c
gunH.

hllr
I ...1Dire('t fire allll Q.F.

W guns (minell, Bren-
I 'nan torpedo, and
~ll(ht obHtructionH).

"'~. In thick Quick-firing guns,
Or Rt,her hy day machine gUIIH, aud

I ~ !:ht., heavy gun" flrin.l(
special ca~e (ob-

I . IItructions and per-
haps boat minI'S). ,

lire ~(jt •
," , ..under artillery control •.
: .

General Remarks

Includes persistent bombardment.
"Means of Defence" .refers to

naval attack on ly. ,
Purely naval llt.t..ck unlikely

except against very inefficient
defences.

If in conjunction with land attack
objective must be fairl)" close to
enemy'!! baHe.

Cannot. occur at beginning of
hostilities.

Refers to desultory bombardment
only.

An unlikely fur 111 of attack l'r
our adverHaries. .

Applicable to very few of our COllHt
defences.

Applicable toOall defended ports in
propurtion to their importance and
nNI rness to enemy's bases.

May occur before, almost certain
immediately after, declaration 01
war, where convenient bllscs exist.

I -; •
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Section lIf.-Organisation for Defence.

SECTION lII.-.ORGANISATION FOn DEFENCE .
. The complete scheme of defence for a coast fortress is

in peace time undel' the direction of the G.O.C. the DI~ai
acting in CO'Jcert with the Naval authorities. Tile de

rsos0hcme for the artillery defence is a matter for the pe0 t/JI
supervision and alTangement of the C.R.A., subject \ ",i
G.O.C.'s approval. ]1'01' this purpJse he must be acquainte~hil'l
those intentions and provisions of the general scheme J
have a bearing Oil the artillery defence. it'

'With regard to the intentiolls of the general sehe~Il:"l,i
m08t important in the first place to l'ealiHe the
tactical conditions whieh are peculiar to the fortress in qtle.'l~
and which affect the probabilities of attack, anI 1 the .B~f~ll~
nllli nature of it, and consequently determine the disposltlol
defence whith are likely tJ be most anita ble. ~Ie

With regard to the provisions of the general sehenle, 4tC.':
positions and ",es of obstruction." electric lights, mine fie!J%~
if alrcad.y settled, must he known to the o.RA.; but It ISboll!
better for the sake of mutual support that snch measltreS B Illeothe arranged concurrently with the artIllery details by agree ctitlll
between the officers relll'onsil,le for them, subject to the sa'l t'
of the G.O.C. .. !llf

t'CSuch extracts from the sclwme of artillery defence as ItltjOflparticular ofiicenJ-F.c.s, B.C.8, &e.-together with infol? ed to!
as to the extent and manner in which they are requl~iJler{
co-operate with the measures of defence not under ttf Cltl1elcontrol, will be embodied in the form of handy manualS
"Fighting Books," and distributed to the officers cou.c~ere
They will ba strictly confidential, be numbered and regl~d b>
giveI:' into the personal charge of the officers, and returJl
them onl cavIng the command. enef:t

The intention of this Section is to lay down BUc1~ gdirer
principles for adil/erj: Olog:lllisation, fire control,811d fAre
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:t~~lllls.nlayHerve as a guide for the preparation locally during
\)~t tune of a d~taped H('~helllefor the artillery defence of;t

\vIii 'hfol'~ress. It IS lI11}lOHISILIe to lay down hard and faRt rules
t\le~~ ,\VIllinclude atHl be npplicaLle to all cases, The spirit of
~;~ 1llHtructiolls IIIUHt howevCl' be followed unless very good
i Oll~ exist locally to the contrary.

8lJnsl~CT[ON I.-Tlte c!w/n of Comm'md and delimit«tion
of 1lldts.

IIIVel'Y fortress will be nncler the command of a Fortress
'Ollllll<tllder,and divided into Sections, {'ach under a Hectioll

dll:tllder, who ,vill be )'t.'Hponsible generally for his SectionI,/e defence. AsectioJl will include the portion of the
I\l1lOllallotted for its defence, and the Fire Commands withiu

it~rea. Its boundaries must be so traced as to include entire
'and Ollllllands. The F01'l,I'ess Commander and Section COlll-

~l\ el' lUay be officers of allY arm of the service.
\nl ch section will, for artillery purposes, be divided into }~il'e
, thlands, of which the sizu will be governed by the charactEr

f( e Ialld and water areaH to be defended, and by the number
r(.;~t.sand batteries which it may be possible for one oflicer to
l'h ,hI action. . .
'~t'e guns of a fire comlllalHl must never be partly m one
Iljf)hJll and partly in anotlH'l'. All personnel and mat6riel will
~:..\t\\'~he gnns; iJJ., where otIicers, men, or instruments are
I~yell.III action ill a lliffercllt Fire COlllmand from their glUm,

it "'IIII still Lelong to the Fire COllllUHUdin which their gUllU
'rh~cl1;~ed. . . . .

'~ill. } Ire Command WIll 06 the hIghest Ulllt of executIve
~'h,el'.rcommand, and will lIe uuder an Artillery 01licer styled
~Ql~~onlmander, who will be subject to the immediate orders
}hl~ll communication with, the Section Commander.
~th(l G.O.C., R.A., or officer commanding RA., will be employed

(e staff of the Fortress COl11mander. In some few Cases the('1 .. . .. .~.n..(.I), M
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paucity of officers may render it necessary for the O.C.:n.t
:\'ct as a Section or Fire Commander, but such cases InUs
exceptional and exceptionally treated. .

The general chain of command and the communicatIOJlSd
run from the Fortress Commander through Section
to Fire Commanders, with which latter officers the chalco,,,
artillery command will commence. The chain of artillerY ttAlr.
mand will run from the ~~ireCommander through the DI
Commanders 10 the Gun Group Commanders. ..}roll

The following are exceptional cases of command, and tl •
be dealt with as directed he low ;-- . 1\11r.

lI~gh-angle batteries.-.The wa\er covered by a 111~h~ll~
battery or batteries will be divided into areas, each of
will have a position-finding cell, alJ.d instrument uuder II flicommander. The senior officer in a battery will be te \
Battery Commander. ill~

The cell (or cells, if there is more than one water area) "'.tilill
connected by telephone with the Fortress Commander (o.r S~~~le
Commander, as II~ay b~ necessary), and also wih4 the h~gh
battery or batteries firmg over the water ar~~l\.que8tlOJI. Iltrt,r

The Fortress Commander (or Section COllliua,pder) wil1.~~llt l'~
tile fire of tIle high-angle batter)', or batteries, to the ex

d
. ~II

decidilJg on the water area over which fire is to he direete
actua.l target will invariably be selectedby the Fire COJIlJJJ: JjI.l11

'When high-au~]e batteries are employed for firill~ over
area, the fire will be conducted as laid down in siege al
d oJ) lJe

1"1 '. • •. (It(2U1C!..:-jiJ'ln.1 .gun~ .-In action 12-prs. aud untler wIll)1
11

t I

;.ncluded in any chain of command, but will open fil~f,'\
soJe initiative of the GUll Group Commander. I ",I

. For purposes of intelligence, groups of quick-firin~ (ll11~1l111h'
be connected by telepllOne with the post of the
in whose command they may be situated, unlesVrr.)~1vr lI. 81
can be more readily given from some other post, such as
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~~~g station, Fortress Commander's post, or Section Com-
t~ er's. post. It is to be distinctly understood that 110

11l~~PtIS to be made to Use this line of communication for the
~Qickose ?f controlling the fire in a.ction. The fire contJ 01 of
~tll-finug guns is never, ill actiOD, to be taken out of the hands'
~o e e~ecl1tive otticer Ol! the spot, who alone is responsible
~lell~ng fire and selectlllg targets .

. \ettrtc l~ghts.-Artillery fire at night will be assi8ted by
thbearnsonly. Search lights may sometimes be employed

lips ,6 turpose of discovt'l'iug the movements of an enemy's
!lo",:. ut only under very exceptional circumstances foL'
l'h lUg and fighting them by artillery fire. .
eom eJectl'ic lights are miller the Section Commander, through

Cerin charge of submarine mining defences.

i~:above ill.strllctions ~, to the general chitin of c?mma.nd io
teSs, and Its connectlOll WIth the a.rtIlIery cham of com-
Illd ar f . 1 f' Genl. No.5Se' e rom a, Cll'CUar 0 the Adjutant General 342 .

Ne1llber, 1898.]

'rI(t~.cJrtent of a battery (~ollJmand will be deeided by local
11l:hlOlls in ea.cl~particular case, alld :should .not exceed. that
~~scan be ethcIently conHlJanded by one otncer. It wIll be
tletal'y to conl:'ider the }lIIHitioDsof the groups forming the
! Ycommand, and of tllll meallS of rallge findillg provided;
lji!~~eUlof amlllunition 1'1 11pply, facilities for internal COllI-
lh~ 1011, and the area over which the guns bear. The groups'

ISa battery command ltlUst, as far as possible, bear over
te'l'hle..,area, so as to admit of efficient fire .direction bJ' the,
ll. { Cornmander. .
(~er the Battery Commander will h~ the Gun Grollp Com-b.a.d.l) . l\f 2

~ 
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manders, the Range Gronp Commander (if the appointnl~a
one is considered necessary locally), and Ammunition 0
The3e may be officers or selected N.C.O.'s, as available
'Vhere D.RI!'. is used the D.R.F. operators are also dll

under the D.C. C 1J
In the case of Q.F. guns, 12-pr. and uncleI', each G.G. ~bOi

b3 immediately responsible to the Fire Comma.nder in tirel
command his guns are situated, but in action will have en i
independent command as stated above. p

The division of guns into groups will be governed bY be.
following principles: -The group of whatever size
complete unit, composed of guns of the same nature, SII1IIJ~

mounted. at the same height nbove sea level, and conlnllllM
the same water. The distance of the several guns
range finding instrnments should differ as little as POtb)
Their position should admit of salvo fire at all trainings. '9 0
frontage should be limited to the extent which .. aIlo;r
thorough command by the G.G.C., and the possibIlIty 01'1:1.
accurate ranging of salvoes. ThE.'source of ammunitioll
should not be common with that of any other group. .A. l1\,ol(

should never consist of one gun when it is possible to
such an arrangement. lo,,,i

In many works great difficulty will be experienced in f~}IC
the above principles, and it will be necessary to make
arrangement that circumstances permit. I eP-l

Each gun group will be distinguished by a letter, 11111gun by its number in the group. Groups ",:ill be letterClleft (I

right to left of a work, and guns numbered from right to
a group. £(fOl~P

", The. ,fOllOWi~gletters only W,ill be used, in, le~tering OO\\:lIj
and WIll be assIgned to groups from right to left III the fo
sequence :-A. H. F. H. I. L. 1.1. O. Q. R. S. '\V.X. Z. re th

. In the event of the existence in one work of. nl~ Jette
fourteen groupR, the first and eighth, second and l11n~l,
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1~~RE1~,Oll, will be respecti vely combined as a group designation,
1',' A 0 group," "B Q group," &c.

I!~hle letter and gun number will be painted on the breech of
~o~ gun in white on a black ground, or black in a white
tl Ild, and also upon the expense stores, &c., which supply

~rr1' A BQoup, thus _, _.
~j~i' 1 3

~ce"e a.ppointment of Range Group Commanders will only he
Ie !lSU1'y where there are It large number of P.F. instruments.~ la~e',YilI then be divided into range groups in such a way as
( t~~ll1tof their being efficiently supervised by the Range Group
rOIl lander, who may have to be mounted if instruments in a

I Ilrr P are widely separated. If possible all the instruments in a
l~t~egroup should serve only one battery command, and all the

~~!p Utllents of a battery command should belong to the same
\It.r~;group. Thi3, where it can be done, will obviate the neces-
,. a n a RG.C. being re8ponsible to more than one RC., or
~h .e. having to comnllmicate with more than one R.G.C., 'I,iammunition detail!'! 8hould, if possible, be distinct and

I Qtn:let,e .for the service of each battery command, so that each
Ich nllltllm officer should be re3ponsible to only one B.C., and

i Un "C. have to communieate with only one A.O.
i Un

l e1'the G.G C.'s are the Gun Captains ..
\\7/1e

1' the ItG.C. are the P.F. operators. .
I Iln'J~ell a Battery Commander'8 unit is, owing to special cir-
I ~ecnnces, of such a character that it caUl10t be allotted to allY

i~hOn1nlander, the Battery Commander must he prepared to
1111 ~l){{' the duties of l!"'ire Comm~l1der in adtlition to his own,

l.t11d III be in dired communication with the Section Com-bel'.. .
~l~t~olne casema.teu works it lUay lIe necessary to appointhi, el'y Sub-Commander, whose duties will be determined

\ hen gllll groups are so far detachetl that they cannot be

~ f ~ 
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conveniently included in any B:lttery Commander's U1l1t'.e~
Group Commanders must be prepared to execute the (~utl
Battery Commander, and will be in direct communicatIoIl
the Fire Commander. . cO

There is however an intermediate case when it might bell
veniellt for a B.C. to depute the fighting of a certain

.
his command to the G.G.C., keeping at the same time a ghtsupervision. In this case, if the command i~ being foug
D.R.F. a second instrument would he required. 111
. Similarly, the Gun Captain must be prepared to perfor J'
'dnties of Gnn Group Commander. Illtt

The guns forming the fixed armam~nt shonld be so. DI0\~J
:t8 to admit of concentration of nrH upon the most lOJPd~
portions of the area~ which they are in.tended to dt£eIl , •
also, if possible, to afford mutual protection. tiJ!.

High angle fire guns are mounted in batteries solI1ece~
containing several groups. They are best placed in
the locatities they are intended to defend from bombardlI1C efell
that hostile ships will not be able to attack these at {the
extreme ranges without coming well within the fire area 0 {tolll

guns. They should command anchorages and roadstead\o~ld~
which bombardment can be most easily carried out, and S .
be concealed as far as possible from view from the s~a. 1 ,j\~iet

It will be of advantage if quick-firing guns of t.he 1:0 tile
natures (6-inch and 4"7-inch), in addition to cOllformIl1g 1Je::
general rules of siting for the fixed armament, call vllt6•
jJlace:l as to command at least a part of the more narr0'Y \
wherd illuminated, with a view to their aid in dealllt rpetll'
raiding attacks by night shoul(l a larger vessel than () . (
boats or destroyers be employed by the enemy. . dellllli
. The main duty of the lighter quick-firing guns, VI~., ",hie!
with raiding attacks by night, demands for them a SIte t dh0i'
will compel the attacking boats to come under their fire tt'I1jl.te
fiLn,ges,and through water which can be thoroughly ilIunll
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~leh'arc of fire and the view from them should be as extensive
wPth'lRib!e,and for this reason casemates are unsuitable to them.
th~!lla VIewto the protection of temporary obRtructions, some of
~r:(ft at least should be HO placed as to be able to fire on any
then attempting to destroy these. Such a position also affords
~lillthe opportunity of attacking with great effect boats tempo-
~e 'i delayed or disable(l by encountering the obstructions.
1I1e1should he grouped ill numbers not too great to allow of
'l\() ellt command by till' G.G.C., and groups should be far
\b~~Y1;hapart to prevent COli fusion of orders in action .• As it is
40ti utely necessary to be able to man these guns at very short
~t()~.e,accOlllnlOdation for the manning details should be
IIded in close proximity to them.~n1the case of all the guns of the fixed armament, high sites

~ir'I\\~cevery greatly to a(~curacy, and as they permit automatic"[t; 1l1g at long ranges, they also increase the rate of fire. But
'll(;l~the lighter quick-firing guns other considerations intervene,
~;lt ll.s the necessity for Hhort ranges and the absence of dead
to [leI'. . Their height, llowever, should be sufficiently great

'l'jl'nllt the use of autollJatic sights at decisive ranges. .
frOt Ie positions which can be occupied most advantageously,
~elll~ a tactical point of view, by the guns of the armament for
ili~et~l defence should l.e carefully studied, and the proposed
\l;()~kSltionof them and t1leir organisation for fighting should he
~{jll ed out and recordu(l. They should be assigned to fire
~'lltllant18 and stored flll as to be readily removable to the
~;I~cted. positions. The weight behind the teams in th~ case of
Illlt'l told o1f to the light arm<1ment for general defence should

eXceed 50 cwt.

1 SunsEC'fION n.-Fire Cont}'oland Fire Direction.
Iltl'!b~ sole test of a perfect artillery org<1nisation is the power
:llltll Ite<l by the defendcr8 of anv unit, whether section, battery
I llnand, or group, to llirect uiJOu an indicatell target at the
I
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. shortest possible notice a rapid, accurate, and effective fire,
to maintain that fire until its object is secured. lIt

The arrangements for and procedure in carryin~ out fire cO
elltand fire direction, on the adequacy of which this power gr f tb

depends, vary to some extent according to the tactical use ~eJltl~
guns to which they refer. They may therefore be conveJlI bcJtreated under the tactical headings by which the guns have

.classed in Section II.

• (a) lJircct Fire Guns. JI

ttl11e I.In the case of the direct fire guns of the primary 3rn1 rt:lj\1I"

(except those pllovided with special case shot for defence ~r:tit'
raid, 'lvlwn 80 used), the .Fire Commander is charged WI •.
control; .this includes :- 1.e:ttf

On assuming command.-(l) The settlement, if not a ~\l.l~

settle<.l, of the general lines on which action is to be t:l;ke~l~f \
tIle ?Ifferent conditions of attack, and as far as posslule trylP
detaIls, such as projectiles to be used, and ellsur~ng the eI~botei
Fort Hecord Books of all permanent orders relatmg to the 'oll 0 :

Defore, and during action.-(2) If possible, identific~t\\Jfor'
the class of vessels attackinO' and communication of thIS

.mation to RC.'s. 0' e
llC

(3) Selection of the target or targets to be engaged IhYt tIle
.Battery Command, and indication of these to B.C.'s bot I tl
:cOIumencement of, and during action.

(4) Ordering the commencement, or cessation of fire. ~bicb
. The Battery Commander is charlYcd with fire direction, ,
includes :- 0 . :rt.f.

(1) Acting on and transmittinrr to his groups and :tctCl1
observers the orders of the F.C. a: to the target to ue ;I:"tll11t
and the commencement and cessation of fire, and seeJllo
they are carried out. 1'1~ (If

(2) Ensuring that projectiles are used suitable to the c.'
vessels engnged.

~~ 
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i~J/\I~intailli\lg au cfI'l,etive fire for as long as the F.e.
11\ es It to be kept up.
I~gthe case of the <lirect fire gUllS belonging to the armament

eneral defence, fLndof those heavy guns provided with special
~11~otwhich are intended to aid in resisting raid, the numbers

~~ell1chthey exist, and tIle conditions under which they are\~I/to be used vary so considerably as to make it inexpedient
~~!t.d.owneven general principles for their fire control and fire

rOt 1011. Such principles must however be determined locally
/)0 lI:~lllatingschemes of defence, and details elaborated as far
e.SSILlewith due reITard to the tactical requirements of each

1'1 (b) IIiglt A n.qle Fire Guns.

~
;i f3Ystemof fire control and fire direction are the same as

~llt/,~direct fire guns of the primary armament, except that
, ctc.ation of ships becomes of less value, and the necessity
U,d?lCeof projectile awl indication of target by D.C.'s to

• Ii! does not occur.

~c" (0) Qnid,;-Firin:J Guns.
~"'Qnd 4'7 -inc1t Guns wI/on not 11sod fm' defence against ?'aid.,
J~~e ~olltl'ol and fire direction of these guns will, under the
11'1\ CIrcumstances, be cOIHlncted on the same lines as laid
lit U~lder (a) for the dil'ect fire gUllS of the primaryarma-
Ilt~\~}th the exception that when they are used with automatic
ljOllIe G.G.C. ,~ill ~ecollle re~l)Qnsible to the B.~' for that

;(1\ 'flo,f i.he fire <hrectlOll (3) wInch refers to the m:untenance
l ectIve fire.

r'!.' .'
'n'/j;nd 4'7-1:nc!t Gun.'I u'hen used JOI' de/cnce agw:1l8t mid (a.if
Ic,~tl'e ca,'f] of a large?' '/)/!,'f,'fcl accompan,1/1n/J torpedo boat.'I and

0!Jer.~),and otlter Q. /1'. gVlnS at all time.y.
thilojcase fire control inclllue3 ollly gt"neral tlispo1itions

~~ 
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previouli to action; fire direction includes all those fL1l1c~'ft'
which are necessary for absolutely independent ese
command during action.. . . . Oil

Fire control will be excrcis~d by the F.C., who, on aSs ell
command, will settle (if thi8 is not already done) the ~I~
lines on which action is to be taken, and as far as pOSSI",/I
details, andens~re the entry in Fort Record books, o~.els~o 4
if more convement, of all permanent orders relatwg.

..
:Fire direction will be vested in the a.G.c., and will

in- 'Ol~
(a) Carrying out the general instructions given pri"~I1~

action by the J;'.C. or permanently settled by the se I,~,
(]pfence. '.

(b) Selecting targets and indicating them to Ins .G.
"rapid fire" is used). .

(c) Determining the class of projectile to be employed. ,~'
(d) Ordering the commencement and cessation of fire.
(e) Maintaining an effective fire from the earliest

moment, and for as long as possible. t.gtl
Where machine ~uns are mounled with the ligbter QtiO;"1

. for defence against Haid, their fire control and fit e <lIree
conform in all respects to that of the guns... . . .

SUBSECTION lIl.-The f:>!Jstemof Comm1lnLcatlo1l:'
1

filII

These being governed by the chain of commanll, '311 . i
folluws :- . Jl Co

(a) From the Fortress Commander to the SectlO .
mandel'S. . I1l1el~'

(b) From the Section Commander to the Fire Comnl~IIJtlrs
(c) From the Fire Commander to the Batter~
(d) l.'rom the Battery Commander to the Hange

. the Gun Groups~ and to the Ammunition Offl.<:er.r'.
• (e) !rom the Hange Groups to the Gun Groups!
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~ft Prom the F.C.'s pORt,look-out station, or other convenient
ir:t,OI ~ach group of Q.F. gun~, 12-pr. and under, for purposes

e l'gence only.

I SUHRECTlON lV.-Cummand Po,~ts.
'l.tileuSi~ion:~must be selected locally for comm,llId posts for theis; Commander and Battery Commander. Such accollul1oda-
I~~t~l<l if necessary protection, should be provided at the

de .Positions as wouhl tend to facilitate ,the carrying out of
I Ie fUbes .required of tlw~e .officers and their staffs in ~ction.
leerolIowHlg general princIples should be observed III the
'(11. lOll of positions for commanu posts :-
er~e.lf~C.'sCommand PU/it must be at some point from wldeh
.~ Is a clear view of the whole of the water area over which
vi~\lllsbear. There should be combined with this as extenBive
!J!Jrwas possible of water over which vessels of any type may
'coach the defences. It i8 advantageous that the works under
~~fe~~lLniandshould ah~,o1l(~clearly ViSible,' A"ligh s,ite is to be
~W red for the F.C.'s COlllmand Post so as to give an extended
111itto seawards, and greater accuracy in the use of the range-
Ie s~gand observing iJl~trument usually provided for him.
~si aff of the 1<'.C.for wldeh acccmmodation must be provided
;In "Itsof an ofiicer or othl~r assistant accol'ding to local circuIll-
:el~les,an observer at llis instruIllent, if provided with one,
'Jill lo;t operators, orderlies, and signallers, as required locally.I::~i O.'s Oommand PURtmust be at a spot from which he can
101 see the whole of the water over which his guns bear,
IJ t )Serve his fire. For t.he sake of efficient supervision and
h,l'allSmi"lsioll of ordeflo~,it should also be in close proximity

rt,~ gun groups .and afford a good view of them .. Whe~e
;~ibi ~ay be reqmred to be used, the B.C.'s post should be If

e Illlmediately adja(~ent to the D.H.F. station, and for
\q lJurpose it may be Iwcessary, AO long as black ]lowder i,s
I a.nd w.here there is more than one D.R ~'. statiOl), to
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provide alternative command posts for the n.o. The ~ho~
quirements are not applicable in the case of high-angle {lre I'

SUBSECTION V.-Ligltting of Works.
• .." ell IIMeans will be provIded of Illummatmg all works to

the guns to be fought at night when necessary. . fortr
Experiments have proved thatalthough the lights of a 1COPI

can be observed from the sea, they will not under norluft or~'
tions enable an enemy to direct his fire npon any given "VI

Advanced works which, owing to the siting of thior I'"
position of P.F. cells, &c., may offer well defined marks 'lll~'1

enemy's gUllS, should be lighted up with caution. Expet,h~
in each locality can alone determine the extent to which leer/.
can ~e safely carried, and the best means to be adopted to S \
the lIghts so as to prevent the identification of the works. rl

SUBSECTION VI.-Storage and Supply of .AmmunitioTl
1

•
'cSThe mode of storage and supply of ammunition V'l)JIJ

different forts, according to their nature, size, &c. .
There are usually, however:- . )1!
Expense cartridge and shell stores, for immediate stlpl

the guns. eb e'$

Main magazines and main sh.e~l stores, from which stl . J
pense stores would be replemshed when necessary. lIZIII~

The filling np of expense stores from the main JJ1agpotII
woulJ usually take place at night or when the fort waS .

t , 11'ac IOn. . . rIll C .
Cartridges for all heavy guns are contained in zinc cy ~trill'

nUll are stored in the main magazines and in expense c:t1 )
stores. 0 she

Sltell are always stored, filled,' in the main and expCJl~
stores.

J 
~ 
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'~~~tare usually piled in rear of, or uetwecn the guns.
<\1 Jesand fuzes are kept in main or expense shell stores.
'~thillunition should be grouped by marks and dates, so as to
\~e even results in shooti IIg.

\~ h~ther the p-uns are served directly from the maill

,
!'I~f?lneand sh,ell Rtores, 01' from expense stores, there are two
I1(}118 of supply :--
;b~~here the stores are on the same floor with the gum;.
'I'f here the ammunition has to be sent up to the gun-Hoar

, t I t~ from stores below. .
,il~.existi~lg open batteries, a.."l a r~lle, the former syst~m pre-

!lteI but In case1llated works, and In some o,pen battenes, the
tl Q are so situated as to require lifts to bring the ammunition

IeWhgun-floor.
.If) ere lifti are used, they should be marked, both above atHI
ey

W,with the group letters and num1ers of the guns wldch
\ t f!erve. Speaking tullOS are always provided where lifts
\'ll!,led. The route of the ammunition from the stores to the
f)~f the lift~ shoul,d 1e also distinctly marked with directing
\\r~' &c. '

here expense stores exist, they are told off to certain gnns
,~tlJUpsof guns; ouo store~should never, if it cun possi1ly 1e
'rlled, 1e used for more tlHln one group.
I!/eflewiIi be marked in the same manner as the guns which
\y!lllPply.
ithhere there are no expeJlHe stores, the guns must be supplied
'It Itllllnunition from tClllporary depots placed ill tlte most
'I ~ted. spots a vaila~le, alld refilled from the ll1i1in ma.gazines
IJ lell stores.
~ttridge and shell reces:~esare found in many works. These

f1 ~Uallysituated ill the parapet or traverses.
ItIe arrangements for the Bupply of ammunition must 1e

that no check is likely to occur .
•\ten the expense storCH, however, cannot always be relieu

' 
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011 to meet the current demand of projectiles duriug jC"
The rate of supply would generally be far too slow all( rl
carious. Sheltered and convenient places on the
Jlear the emplacements, must be selected as depots, where,eI
would oe placed before corning into action. .Where shel.' (J
are exposed, the danger of explosion can be minim1l'le
placing a I'alliser shot on either side of a common shell. II

Cartridges can generally be supplied quicker than she
necessary, depots must be selected for them in the f tl18
manner. The most 8heltered places must be reserved fOloci~
cartridges. A shrapnel bullet with a very moderate ve~dt'('
will explode a zinc cylinder containing either P. or ~~.~
but the L.G. powders are comparatively safe. Prlsl~ flY
powder, if struck by a bullet with a high velocltYtrilt,
burn, but not explode, nor will it set fire to another Cll,l'f y:
~ylinder within 6 incl~es of it. Cylinders cO!ltaining p. 6 {et'l
If struck by a bullet will explode each other If less than
~ML

In some batteries the ammunition can be served direc\Je ll~
the stores. The tra'Jk of the shell barrows should be Ill'
direct and easy as possiLle.

\V"ith Q.F. guns the necessity for rapid and continuouS S;tcrt"o
1of ammunition is most urgent. Recesses or depots in

positions immediately adjacent to each gun should be al'Uil;gl.
hoth for cartridges and shells, and be capable of ho .~"01\'11
liberal supply. The supply to each gun should be frolll 1
recesses or depots, and these should be filled up beforo
and kept filled dur'ing action from the group expense

Whatever the rneaJlS provided for the supply of annnll of It.
there should be careful study, in tIle cas~ of every

. particular re1luirements in thi~ respect, a.nd detailed. at reg~r.
ments mUi;t be made loca.lly dnrmg peace tune, both WIth ,J\slll
to the dis!,o"itiolJ of lllHl1lnlJltilJll detaiL, <l1Id material, tfi ,I:,

t!~a.t walJt of iHllmlllli~io!! shall never check the rate of lIe.
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111 SOnslwTION VII.-Electric L~fJld and Obstructions.
~1;I~ctriclights will, as a rule, be used only in connection with~tde against raiding attacks by torpedo boats and torpedo

~o~estroyers, or to aid ill the defence of mine fieldA.
~~tl t~leI~\lrpose of defence against raiding attack, lights. may
:\J tle~' dIvergent or conct'lltrated beams. The former wIll he

!Il~III variably fixed al1l1 used to illuminate only certain
'i1te areas. The latter lIlay be either fixed or l3e8rch lights.
I'~~ht attacks by large war vessels are not probable, alHI

.t, ere the lIBe. of ele.ctric Ii.ghts must be considered pr.inCi.pally
\> ~ar(ls their cOl1nectioll with Q.F. guns, and not with ther:i\ armament of a fortl'IJSS, unless they are provided '',lith

''l.'h,tCaseshot for this particular purpose.
~rd.ef!ective range of electric lights is a matter which it is

It lfflcult to settle de3nitely. Much depends on the wllather,
'chtnollllt of dispersion given to the beam, the height. at

~h.eprojector and tl1l1 observer or guns are placed, a1l<1
th()SltIonof the ohRerver or guns with reference to tbe light.
lha 16° dispersed beam from a projector of service pattern,

'Ie e r1rojector is near HPa level, and tIle ollserver has a.
b~;tte cOIluuaml hut ili fail'ly close to the projector, it is
4'i lIe that allout 800 yards is the extreIUe effective range.)f the observers or gUllli ill a forward position and well to

e of the beam illcreaKcs the effective r[luge, and in the
l'JI' all.observer or gUllK considerably ill advallce of the pro-
1,111' ohJects may <.lppcal' fmtliciently well illuminated at a
.~ (J1e from the l)),oJedor of 4,OO~ ya;nls awl UI!Wanls. III the
ill c~mcentrated beams t.he effective range lS extended, hut
:tl.tln~lla.ted area is nllwh diminished. Thick weather renders
l\ .e hghts almost nHelek~, except at very close ranges, and

l~~ )'eason would if p08'iible be selected fOt' attack.
/~ therefore necessary that boats 1,;}lOllldbe oLliged, iu

to push home their attack, to pass over water which is at

~ 

~~~ 
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close ranrre from the electric lights. That fire may be efffJ
unuer al('conditions of weat.her, the range from the gnnS S i
also be short. To obtain these advantages for the
generally necessary to narrow artificially the waters th tlJ
which attacking boats must pass, or to temporarily closeall

altogether. This is done either by some form of pel'Jl~1
obstruction, such as breakwaters or piles, or by
structions, such as booms. 'Where traffic demands it, wll1ch te\l"
be the case almost without exception, an entrance or
must be left, and this would probably be closed only a
This entrance is likely to be a weak spot, and its pro
would demand especial forethought and vigilance. The Itl
in front of it, and of the obstructions generally, ShOLlclj,rJ
thoroughly well lit up, while the guns and the obst,!l~e
themselves should be in darkness. At the same tl~ J
locality of the, obstructions should be in no way indi.c:t ~itiO
the di~i)osal of the lights if it can be avoided. The dlSPOliS III
to be aimed at is such as will tend to conceal from the bo!tctiOII
positions of the guns until they open fire, and of the obstrLl hll~
in geueral, and the gateway in particular. Manreln"l'e'~b II
shown that boats, even when thoroughly acquainted ~l l!Jl'
port, are likely to experience great difficulties in finding JlI:\~1
way, especially in thick weather, if proper dispo:3itiolls arcoillCll1
The inner edge of the illuminated water should almos~ c 1Jo<,t
with the outer limit of the obstructions, otherWIse It \',
which have succeeded in passing the light may atteI)}}or I

destruction of obstacles under cover of the darkness, III \11
brought up by the obstructions, may be out of view £1'0'11"1\1'
gUllS. A boat attempting ~o charge obstrnctions would t~()IJIP
ably go at full speed, and If unsuccessful at the first It sed)1
must retire some distance in order to get up speed for a pt t1
rush. The arrangements of the lights should preve •
pos3ibility of boat3 being able to do this unobserved. I trrJl1l

Ad vanced concentrated b~arn8, both fixed and s~arc 1~
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~llt

1\ 1'y beanuol,"are likely to be of great help to the defenders
\\ll~eteetillgboats, and giving warning of their approach to the
lled l'he power of early detection which their use confers on

efence would also probably have an influence on the tactics
'~' e boats hy compelling them to pass at full speed throu~h

!
~\vaters which the ligbts may covel', and so further expose

! \~aelves to detection from the noise of their engines, and
, th frOln the flame at thdr fUDnels.
: 'et Continuous illumination which will he required of

tic lights in war time imposes on them a task which peace
'il(~llvreshave shown thoIl1 to be often unequal to. Occasional

"ll\?OWn of individual lights is at present inevitable. l..ights
~ll/l lerefore be disposed if possible in pairs, 80 that the
l~,Otary hreakllown of one or two of them may not he so
\i/11a 11.disadvantage to the defence. The projectors of each
,h~~rouldhowever be sufliciently far apart to prevent rhmage
t' 1 from 11 single shell. A shell of the same lJOwer as that
cIe ~'7-inch Q. Lj'. is probably the most powerful which need
1,:lllllt!eredin this comwetion, as guns of this calibre are the
~Cktcarried by cmft of the cla'3Slikely to be used in raiding

s.

SUBSECTION VIII.-Jfinefields.
~le hlinefield8must be 80 chosen that they can be protected
~tl~1t fire, otherwise any of the methods of rendering mines
i~ l\rereferred to in Section II can be used at leisure. For
IJ~I)llr'posethe employme/lt of electric lights as mentioned in
':~lle~tlonVI [ of this Hection and of the Q. F. guns is ayCty for efficiency. Failing Q.~-'. guns, however, recourse
r~(l e had to heavy gUUHfiring special case or even shrapnel,
II! at fixed elevations awl trainings so as to cover the mine.
ti' 0' 'l'hey would })robably be useful against attempts at
it ll~ a nunefield by the Hlower method:'!, but have little effect
(liltconnterminiug craft.
g.11..d.1) N
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. . SUBSECTION IX.-Re,qulation of' Trajfi~ 1'nDefended ro'rt.
The following general rules have bee~ approved' forp

relTulatioll of traffic and the safe tv of vessels in a defe1
.::>. • f A b d h aJll~port III tIme 0 war. rrangelllents ase on t ~m, J

accordance with the authorised printed "schedule"
certain ports to officers concerned, must be made in peace!Jlol
and the officers who would be charged with carrying ~he

. in time of war must be well acquainted with the dutIeS ill
would fall upon them:- , tiJ

1. A 8 it is necessary to maintain trade as far as possible
of war, the removal of buoys and lights can, under nO Cl Jt.
stances, be allowed. . , . itl~

2. Anchorag.es should be eaey of access and safe from
attacks by torpedo boats, and must therefore be insI(
clefences provided to meet such form of attack. !IS

3. In order that none but friendly vessels may gain acce. J~e4
harbour, "examination anchorages" are selected for all defe 1

J ports.' '. it
4. The "examination anchorage" of a port is the J~e

outside the main mine fields wlH're all vessels will, iI~ tl t t11
war, have to bring to for examination; the inside limIt df:l\\'
area is called the ., examination line." This line will be II ~I

through Ii battery or work called the" sllpporting
beyond it no vessel will be allowed to }lass without d
identified, and, if necessary, examined: hy all official calle .

Examining Offi~er'''ositi(l
5. All officers of the'Royal A.rtillery must know 1.11,0 Ptor tl

of the examination anchorage and of the examination hne,th tl
port at whic~ they are stationed, and be acquainted W\lrl'~'
Signals prescnbed locally for day and night tse for the r givil
of stopping vessels, of passing them as friendly, and 0

aL1.nn. . .. ". .' . . . . .. '. til th
6. Vessels will bring to at the examination anchorage un

."..
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Section III.-Organisation for Defence.t~epermission to enter the port; a secret signal will then
8bOlstedby each. v~ssel }la,ssed in and by the examining vessel

Ow that permISSIOn hag been granted.
~if~ny vessel attempting to enter the port without permission.

e first warned by a shot fired across her bows from the
t 11ol'tingbattery; 'if thill is disregarded she will, on crossing
. I :~alllination line, be treated as an enemy both by batteries.

Tllneswithout further question. .: .
't;llY"~sselsobviously hOHtile, or signalled to be such by the
r IUIng vessel, will of course be fired at as soon as their
~~tel' becomes known, without waiting for them to cross the

fj Ination line. .
Q~ l'Ol'pedo boats will be tl'eated as hostile until they llave
t:d themselves to be friendly, unless special directions to the

IO.a.ry are given.. . .'
, After examination aud the grant of permission, a friendly

'II "'ill be conducted through the defences by a pilot ~lllpplieliIiIe examining officer. . , ,
~tIn exceptional cases, when weather will not1>ermit vessels
e 0p on the examinatiou' grouud, tbey may be permitted to
rl~ithout exaIll1natioll, the examining officer or his assistant;

. ,hng accordingly to the shore; .when posRible however an
t~ll}ingvessel should provide pilotage for each vessel arriving

112e.Port, although it may not be possible to board her.
, 'I rhe examination allli conduct through the defences; of
~r: will be carried out by the Queen's Harbour Master where,
13Is oue, and elsewhere uy the local harbour authority. .
~r' 1'hese regulatiolls will not be enforced at home With.out th€
~~~"'al of the Admiml!y, or~broad without competen~ .Naval

Valwhenever,such IS aV~Ilable. . . . ,_.'. ,I

I ~~C1'ION X.-Employrnent of .Militia and Volu.nteer 'Ar~ille;"j;;ill . .._
ii "'al' the artillery defence of our coasts a.nd harbours will
(Ila great measure on the Militia, and Voluntet'rArtille ,',
g.a.d.1) N 2
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These forces should t.hen-fore be trained with sp(~cial r~fel't'
to the work they will be called upon to man on mobilisatlOt'tl
individual officers, N.-C. officers and men should be al!ot dot
certain specific duties, and be rigidly kept to those special
while training. 11111

These duties should be such as the Auxiliary Artillery
the best opportunities of practising and keeping the!llS liP
conversant with in time of peace, such as the fire
service of the more common gUllS either of the fixed arn1al J
or of the armament for general defence. . oP

On the arrival of corp3 on mobilisation, steps shoultl
Le taken to perfect the training of each in the duties allot W
it, or to extend this training if required. tr'-!

It is not desirable during peace time to attempt to 11"1
auxiliary artillel'y at Q. Ji'. guns, as such training can t\llll~
of use when carried out continuously, thoroughly, aill. \irtC'
conditions appl'oaching those of service. Facilities in tlllj (et~-
tion do not exist in the caRe of auxiliary artillery, ant t
desultory traibing with Q.F. guns could only be given 111111j
expense of that with other guns which t1H~ywould first ~e ble t
upon to man. On mobilisation, however, it will be atlVlS:tjll~I

at once train a proportion of them at Q.F. guns, so thitt .re[1!~
event of the number of regular artillery available being de~etl~ .
owing to the needs of foreign expeditions after the ont~.'
war, there will be militia or volunteera competent to t:1.f sol1l
places. Circumstances of this nature cannot arise
time after mobiliilation, so that ample opportunities for ~~lltiOI;
could be afforded. Definite arrangements for the distr\ 111tt'l

training, accommodation, and supply of militia and, 'V~ :le11t
details should be made during peace time, and per1J1,t
recorded.

SunSECTIOS XL-Fort ReC(A'd Books. . ('
fllllllIt is of the utmost importance that in every fort a per
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, ~()td
i~t should be kept of all details of the fort, its general object,
tg~{jl'r,and armament, M well as all details connected with its
~~el\ls.ation,both in peace aud war, which should be in accord.
It \V~ththe provisions 0' the Defence Scheme.

I J~l "'Ill therefore be the duty of the officer ill charge to keep
I.('~d.etails of the above llatUl'e in the Fort Hecord Book, Army

(I 127, so complete that an officer on taking charge will
II all information he cn.n' require ready to hand, and in the
If!ellt detail. It mnst be clearly indexed, kept as confidential,
l{j produced at the Gellcral Officers' inspection The book
llltitlcontain copies of the plan of the fort and of the Battery
llllllander's chart or charts. .
t~,tnust also contain details of all the informaCion referred to

lliil Manual, so far as his fort is concerned (so that if manning
Ilotltertables are lost, or figures in the gun emplacements or
ltg'e-finding Rtations are erased, they can he immediately
o1'ed), also details on the following points, among Illany

Ol'!!that will suggest themselves as usefnl, viz.:-) :reral description and object of the work, and iti relation.b leI' works in the same Fcheme of defence.
a etails of construction, weh as thickness of cover or walls of
Iligtzine and ammunition stores, matet,ial and thickness of

e us, nature of parapet, &c.
'l~ Concise account of all changes that may occur in the
~ttuction or armament of the work.

I'Cil~i~htand set of tid~, depth of channels, landing places,
J!Itles for landing men or stores, and local features generally.

~{jl~r:ac~fl.ccommodation or camping grounds for garrit!lon on
Jphsahon, water supply.

11\ ~ll~Placements and positions for electric light, quick-firing and1\)ne guns, or arm anent for general defence on land or Eeafront.
I' detail of the ordnallre in the fort, how monnted amI how
t~lpe~l,and range and IlfHition-filldiug nrra.lIgemcllts.

llllinfol'mati(ll~ as to C01\lIllUnicaqon['l,illqslqt{ld hy drawilJg~,
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both M connecting the battery commandE'r with the fireto
mander and with his own subordinate officers, and also as 1

11nature, extent and purpose of all telegraphic 0:r: other conlII

cations.. • t tlll(
. A detailed account of the manner.of fightmg the for ,
various condition~ of attack. .. ~8 tl
~Act';1al contents an? .capacity of cartridge and shell stor hIll'
magazmes. AmmullltlOIl stores to be referred to on the P gild
.. P013ition of mine fields, with elevation and trainings fof

to sweep them. . . ere
. Transport and labour available ou requisition, and wb
cetn be procured. . lo

Under the' heading "Preparations for Defence" sho~ 0111.inserted the names of the corps de,tined to form the garrlS ll~

.the fort on mobilisation, the approximate number of
men to be expected, and a general statemeut of their dls to
tion and duties. Also a statement of the preparations 'oil0
made when war is imminent. These include the construe~lll of
.additional traverses, shelters, and bJindages, the
ammunition depots, if not already done, construction .9f,tioIJ
entanglements, provision of mantlets, if not already in
the stren~thening of parapets, provided this can be done WI nlletl
making them more comspicuous, and generally the perforJIl'[ort
.of such work as shall tend to iucrease the strength of..tb~lt,
and to render its capture by assault or surprise more dIllie )8 tL1

The elevation and training of the various guns and gro~lItbe
prominent object~, and in the case of a narrow channel 0.,
mid-channel line on various traininO's. . ",ill

A part of the book will be used as a journal in whichctillg
be recorded, as they occur, all transactions permanently llffese (lJ'

..each work or likely to be hi~torically or technically of •.tt l\cl'
interest to future commanding officerR. This book willl)o noel
carefully up t? date by the officer in charge himself, ~e' '~Jg £!

. .lock and key III a box permanently fixed in such a }":.lltl!:,.
. .. -. . .......
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'V'Uf tlw fort as he nlay consider safest and most snitable.

II ChI be open to the Use of the officers of Royal Engineers
Ofijal'geof the district in which the fort is situated.

!~ th.cers il1 charge will make themselves masters of the contents
t~er Ii book, and will he responsible for its. safe custo<.ly, awl
~h !llould point out to the u'R.A. for reference to the Sec-

c~O~llmander of the ~\I1.tress Section any points that cannotI I~ttrIed out, or that are capable of improvement, but they
1'1 !lot alter it without pernllssiol1.

Ie "officer in cliar1re" herein :tlIude(1 to' will be the
':Olllltant for the work. 0'

~ 
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SECTION IV,-CHAnTS, MAPS, AND TABLES. .
1 (IThe materials required for the above will be suppJi~"tl'

apI,lication to the Under Secretary of State for \Var. "1l(\C
proof inks and copal varnish for charts, &c., will be deDl:l
unuer authority. 57 Gen. No. dated 16th July, 1897.

8391
I,

(
tSunsEcTIO:S- I.-.Section Clwi'ts and .il/aps. . tli'

A thorough knowledge of the sea and lall:d areaS Itwj~
vicinity of a fortress section is necessary to those entrustct Jill'
its defence. \Vith this object the latest Admiralty charts
ordnance maps are supplied. '(be

F'rom the Admiralty charts one should be prepared .f0~le ill
use of the artillery ad viser of the Section Commander (If f
appointed) or Senior Fire Commander, sh0'Ying the ares oJ
and effectIve range of each fort or battery 1Jl the comman '}oS'-
undefended spaces, channels, shoals, important soundings, ]J. '
tion of mine fields, and of obstl'uttions or fixed posts, if u~rJllll'

All other useful information, such aR the distances of P 'f
nent and conspicuous objects, should also be shown. Ie 0

The sites decided on (and recorded in the general
defence) for the armament for general defence under dl Jl thO
conditions of action that may arise, should be marked 0
chart. to the

The clJart should have trainings marked on it, oriented I lIlted,
recognised meridian, in order that by means of a gr.-tl ~'IIIg'1
straight edge or pivoted arm, used in conn{'ction with n f!itiOJl
liIldiu.~ instrument, it may be capable of determilJiug the rO/lr.
of'" tars-et1 aIHf thu13 show What gUIl~ Cfll1be brouzht to ",~,

DJ'll 
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;01' the land front of a fortress Eection a. map (the ordnance
hrlnthe 6-inch scale will he found suitable) should be prepared
IOue I records the arcs of fire and effl~ctive ranges of all guns
Illp Ilted for land defence, the distances to all prominent and
ell°l'tant points, the sites for works for the armament for
~~!'aldefence, and the positions decided upon for the light
1'lon of the same under various conditions. .
h hese charts and maps should be mounted on boards, and

not required for UMe sho~.I1dbe kept in a secure place. .
e tIns should also be made 1ll every fort or battery showmg

. tc~Osition of the gun .., ammunition stores, magazines, lifts,
~o es, &c. Such plant'! should show how the various guns are
~dllped, and what ammlluition lifts, or expense shell and cart-
rh~e stores, are intended to supply them with their ammunition.
~ell':~eplans should be made out on as large a scale as is con-
e'(lllt, the guns and tlwir ammunition stores being shown 011
oP an by their letterH and numbers. The plan should also

W the places of paralle for manning details.

SUBSECTION !I.-Fire Oommander'll Ollart.I: chart for each F.U. will be prepared in the following11l1er._ .
cha~t of the several forts and batteries in a fire command

) of the water area covered by the fire of their guns is drawn~6Scale of 3 inches to the mile, and divided into squares of
I ttards side, drawn north and south, and nUTllbered as shown
lie plate.
it,1 order to facilitate the work of preparing charts, paper,
Ir I Rquares on it to the above scale, is issued as part of the
~~ll'tel1ancesof D.R}'. instruments.
ll:l:h work ill the firo cOlJlJll,uHl is given a colonr, and theI.'tes on the chart are divided in~o 10ngittHlill<tl stl'ip8, oue for

1work and one to sp1we.... . I

~~ 

~~ 
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.. The stripe, or portions of them, in each square coverel! to
effective fire of a work are given the same colour as that al II
to the work, the shaJe deepening in proportion to the nU f
of groups which bear. The spare strip is for the number 0
square. , Jl

The position of the Fire Commander's station is shown 0ll-II
chart, a~d from this angles of trainings are marked, and dll
read by means of a metal pivoted arm. This arm is gra
in yards to the scale of the chart. f

By means of this chart, used in connection with a D.n~
F.Co's observing instrument, a Fire Commander is show
tire area of each group of guns in his command, and C<'l.~.g
/;leewhat lIatl~re and numb<:r of guns can bear. upon anY.\!i

lThe D.R.F. must be orIented to aO'ree WIth the tIlt :tdion the chart (that is, when it is directed due north the !e~ll(f
on the graduated arc flhould be 0°) and the range and tral~r :r
the target taken. By means of the pivoted, graduate d
worked for him by an assistant, the F.C. is enabled to fi~itJ
square on his chart occupied by anv vessel which comes 11)

,
J/,' Ilis fire area, and may sometimes be .able, by sending the nt~11

of this sluare to the Battery Comnl'1nder (to be passel! et. the Range and Gun Groups concerned) to indicate the targ
'wishes any unit to engaO'e. tr

olA Fire Commander i: thus helped to maintain fire COilhis command.

SUBSECTION IlL-Battery Commander's Chart. 'Jr For the use of the Battery Commander a chart sh0L1~C8r' prepared, showing, in different colours, the extent of the ~y tI
l effective fire of his several groups of guns, as limited

r' power of the pieces and by the elevation permitted by nlO
un. ,'.I and ports ... See Plate. '. oIl tl

The pOSItIOn of the B.Co's command post 18 marked J8,
L. chart and at this point a metal arm, graduated inyar,
[' .

tiJlD'I.. " 
~ 

" 
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~~~e.rl.,. The arm is fitted with rough sights, consisting of
"h~ght edge two inches in length and a foresight, by means

l~en IC~it can be laid Oil a target. Angles of training are
. 'ited eIther on an arc as shown in the plate, or they can, if

~e be marked on the edges of the chart.
(~IlC~art should show such useful information as the three
~o hnes, deep water channel, shoals, &c., hut it must not he

, rJf~~edas t<Ymake it difficult to see at a glance the arcs of
:\he e gun groups. .
~h chart is to be mounted on a board, with notches cut in it
ec~\\rllin the plate, for' the purpose of fixing it in a bed,
\>ell!r oriented and prepared for it on a parapet or other

t~~ len.t site .• When such a bed is not used, the trainings of
IIPOInts should be lIIarked as shown in the plate, and by

~e ~anl:lthe chart can be correctly oriented when required.
~e eadings of the cha.rt should give the nature and number'
ly llgnns in each group of the B.C.'s command.
I t\;ea,ns of such a chart the Battery Commander is enabled,
tOll! e help of a D.RF. instrument, to see what gnn groups of
'he' tnand can bear effectually upon a target. . . .
bt'llpecimenchart, given in plate, is not drawn, to scale, as
hl taeen on. reference, the effective arc of fire of C grou P
Il. & ance), which is composed of 12-inch B.L. guns, being

only 2,600 yard8.

. SUBSECTION lV.-.Target indicator ']lablcs.

~~:~llection with the lire commander'e chart to enable it to
as a target ind;cator, the' observers at the D.RF.

gi e~t, and the gun group commanders, are supplied with
e'ch'lng the rang:e and !,raining of the centre of each sqU:ll"t.
6aeart upon WhICh tIlelr groups can be brought to bear.
'on t;nges and trainiJl{fs will be taken on the chart from thel 0 each D.R.!'.• 'atlOn and frow tJ.at of each group of

' 
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I Training. I No. ofSquare.
Range.No. of

Square. I
rrlliolJ

Range. ..:.=..J
S

52 700 33 113 2000 ./
---SOO --7-- ----m- - £05-0
_._-- ----' -,41

--:~- 1::: :~: ::: :~:: -]~
,23

71 I~_ ~~_ 117 2450-..-::
',2 1300 22 -lli-:- --2750-

73 1-1200-_ 5-_ Sb
_~ 2~_~1

~.~ I .~.~= ~::-.- ~- __2750

rell
For convenience of reference the ranges should be el~t~ Ji

red ink, the squares and trainings in black, and the tblC Jlse
showing where the numbers of squ:lres do not follow CO
tively should be red. illl1t

The cards for the D.R.F. operators are made out in a 8 11

form, with the range and training of the centre of each8~,l
covered hy the guns for which the D.RF. works. The bV 1
must show the fort or hattery it belongs to, and the .
I'tation f(.r which it is made out. . tl

Whell indicating cal'd~ have heen made out, a copy off t
Sh'Jl,l1ll h{~l'ater~d iu thl,l fort r~cord Look, so that ill CitlW U
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g-uns, and will be tabulated as in the following example,
for A group of fort .z ill the specimen chart for fire comnlltl

TARGET INDICATOR CARD.

Fort Z. A. Group.

7;

~ 
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lost or becoming defaced, fresh ones may be prepare(l
\Jut delay.

l'eceipt of the number of the square occupied by the
.~twhich they are orderell to engage, G.G.C.'s and n.R.F.
~~erswill proceell to identify it as follows :- .~.a. By laying a gun at the training proper to that
re, and with the quadrant elevation due to the range of it ;
Setting the sights to the same elevation, looking over them
lloting what they bear upon. ,.
,It.p. Operators. By setting the in~t'rument to the rauge
tra~ning of the square, and noting the target on which the
\Vires of the tclllHcope bear.

~argetsmay be illentified in a similar manner by R.G.C.'s or
I'obervers. , No target indicator is necessary in this case, a~
~~l'laresare inscribed on the chart of the P.l!'., anll it. is ouly
~f!llaryto place the pencil on the centre of the Stplare, look
lRh the te~escopl', and Hote the object on which it bears.

SUBSECTION V.-.Group D/ffel'ence Tables.
~~efoilowing table is given for the purpose of saving cal~nla.
lliluakiug out group difference tables.

~ 

" 

~ 
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I~~ {in<lgroup ditJ'erences by thi~ method, the diHplacemcnt
\~~t ): lll<.~asuredOil the ground, or from a plan. The displace-

"Ilt.~III the tal)lll are given in multiples of 12k yards; the
; '~Wlewhich is JJearest to the measured displacement must

V ell.
, :eXt,the training' from the D.n.F. station to the centre of
I,f"oupmu~t be found by orienting the D.n. ~~.,directing it:e.Centre of tlll~ group, and noting the angle indicated by
}GInter on the gr'aduated plate of the in~trumcnt.
Ie table giveH the angular diHta'H~e~to the rig-lIt a11(l left of

, training, on the! traversing al'e of the gun, through wIdell
'l'?'onp (litreJ'e/lf:m~noted 0ppoHite to tltem hold good.
Itl\l!i :-Sllppo~e the training from the lJ.U.F'. statiOlI to the,
/e of the group Was found to be 70°, and the displacement
\1;175 yards, tlll'n, for 22° on each side of 70°, that il'l,from
III () .'?O, and from 700 to 920, or, from 48° to !>2°, tteIf d't!erellce would be about 175 yards. Then from these
i ~ (48° and D2°) lip to 380 to the rigllt, or, left of 70°, viz :_
I; 1320 to 48°, and from D2° to 108°, the group diffel'eJ1ces
It be 150 yard8 and so on.
Ily thoHe trainiwrs wllieh aetnallv appear on the traversing
(Jf the guns net.(l be conHillered .•

IIIfnl'ther Have calculation a "gronp difference diHc" may lie
I lJ1lauein the following manner :--'-A diHcalJOut G incheH in
~'Ilter iHcut out of celluloi(l, and itH cirCUlJlfere1lCedivided
~l{ egrees fr~Il11Y'to ::()()o. It i8 pi voted at the centre so that
ll,jl'evolve lIIHllle It cll'cle drawn on paper arHl1lJounted on It
1(' Thi8 circle iH gradllatml in degree8 J'ight an(1 left from

180", sti1l'tillg at any point on itH cin:umferpnce.
IllHe the group ditJ'erence di8c :
Ma.rk on the celluloid ~ircle tIle limits of the arC8 of fire of

'\lI\:o~. .

Il~otate the celluloid circle until the angle of trainiug fl'<Jill

~ 

~ 

__ 
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75
50
25

100-123°
123-150°
150-170°
170-180:1
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the D.RF. station to the centre of the group (found a~ deser
ahove) is opposite z~ro on the outer circle. . e

3. By aid of the table tick off the limits of each group differ,
For exan1ple see plate. On the celluloid arc are marked OJ

ences for a gun arc reading from 100° to 180°, training 11
D.R.F. to centre of group being 90°, and displacement of 75 Y
They are arrived at a~ follows :_ .(
90° + 33° = 123" From 100° to 123" difference is-75 )1[\1
90° + GO°= 150° 123° to 150° ,,-50 II

90" + 80° = 170" 150° to 170° ,,-2.5 II

90" +1000 190° 170° to 1800 ,,::l: 0
If the graduations on the celluloid are engraved, it elll)

Cleaned with a damp cloth or 8ponge as often as necessary" ,('1
'Vith the results obtaine(l by the alJove method,

ttbles must Le made out for each group, one for each J). 011
station used in fighting the gl'OUp, aud mounted or painted i~1
board, which will be kept in the group store 01' other COIH'CII
lllace as decided locally.

Difference tables will be made out as below :_
DIFFERENCE TABLE.

B Group.
D.R.F. on left :flank.

~aining. I ~~ ~btra~.

SUBSECTION VI.-ColH'ergence Tables.
In order that Battery Commanders may Le aLle

.
' 
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~~Otelltl'ate til'C from a group of guns workod by P.F.
'~eQ II, the G.G.c. should be supplied with a table' giving the
ti;8:tty correc~i()lls in training'. The table should be made

the form gwen bt>low. . .

NEEDLES BATTEHY.
"A " GltOup-4 GUNS-PIVOT GUN" A 2."

1 Yaruli.
,500 to 1800

~1!)OOto 2'800
,900 to 3;000

Range. Angle of Convergence.
~_._---_____ Degrees.

-Y-' 1~I-!i~
lie table is compiled as follows :-The mean average distance
at ?f the lines of fire of tIle gUllS from that of the pivot gUll

L
1
trplied by 1,14G and divided by the range in yards. Thisr.the angles of correction in minutes. Angles are expressed

~lna of a degrep, and the one nearest to the angle given by()l'nllllais taken.
{'-ll1lStbe rememJJered that such a table is only correct when
;~eof tire is approximately at right angles to th6 front ofl1p.

SUBSEOTION VII.-Racer C01'rection Tables.
egularities in racers affect gunfllaid by quadrant elet"ation,
t When hydro-e1inometers are uRed. Racers should there-
Ie tested as follows :_
l the gun up, lay it at any m'ean rallge by the index:
tnd reader or eJevatioll indicator. Set a large clinometer~.a.d.l! 0



+ 50
+23

;0
25

Corrcctll'n.TrRining.

:i2;{" 3.16°
316°-333°'
3;'):1°._ 14"

, J..1,0-:- 21"

----.------- --------

T ••
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to th'e elevation due. to this range (taking into
the height of' the' gun': above mean tide), and place it 01

plane- surface of the gun, 01' preferably on a' straight edg
the bore. Then by traversing the gun and watching the
of the clinometer, it will be seen' if the gun retains the l~
elevation at all trainings. If it does not, the difference ill,
due to any error in !lweI can .be ascertained by
depressing the gun nntil the clinometer bnbh1e is again IJl
centre, and comparing the range then shown by the illde" L
or elevation indicator with the selected mean range. 1
r;tnge showllis less than the mean range, the difference bet
them 1.'1 the minus correction requirelI, if more, the pIns corree

The nece88ary correction should then. be tabulated to
nearest multiple of 2.') yards, M in tlll~ exalJJph~ beloW!
mcunted on a board, to he kept aR directed for difference ~I

.' > , • • •. !!<

•••. ~.'~C.E.~.~~:'t_~EC.~I~N TABU: FOlt I1ANGE OF ..2,OOO YJ\~v,'
," A2Gun.'

These cor.rections, if any, will be marked on the ilJE\i~leit
traversing arc of each gun Rimilarly to gronp differenceS\;
will be applied by the Gun Captain. .' ....

The range for whidl they are made out will be the JJl~
those at which the b'll!l is likely to he required.to "fire; of IJ~
case of guns commandmu a narrow channel; it may be the tllJ11"

the centre of the channel at the nearest point, as decided laC'
'-' ~.
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~~renl~~~t-be take~- in" testing for ,rac~r, ~rt~rs' that .the
t~lijkter is in adjllHtment, and also that errors 'due to faults'
~~o~Ii are not miHtaken for racer errors. Errors, in trucks
~~I~ be correcte,l for in this manner. :
I~l' corr~ctionA are a complication whi<;ll should be .a~~ided

,ILly. I'hey should only be regarded as a makeshIft to be
,',llb.lthe racer" can be relaid.

SUBSECTION VIII.-Tide Correctiun Tables.
Il~ llleans of givillg quadrant e]e,:atio)l to guns ]'cillg
r~1tted . with reference to mean tide,. tables .Hhowillg the,
(, '!ee III range due to rise and fall of tIde may be of help to

I i~'III ani villg at his initial correction, where the rise anci
ire la!'ge compare,l wit.h the height of the guns. They are

qUlred when Case I lS employed. ,
tables if required should be made out for every tholl~and

t Of range, showing corrections in multiples of 25 yards, for,
~l' tides, with lIlean tide, to which the quadrant elevation
ected, as the stltrting poil1t"and be of the form given below.

---- -
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The table of angles of arrival facing this page is intende1
help in compiling tide correction tables. It is used as
I Find the angle of depression due to the height of gun 8

I
:mean tide level by the formula_

I . '. heilYht in feet XAngle of depressIOn III mmutes :: b • d;"
range III yar

Add to this the angle of descent from the rangeI 'convert the slope into such angle). •I This gives the angle of arrival for the range in questiol!j
a range table corrected for the height above sea level is
the angle of arrival can be taken from it. ,1

Refer to that column in the table which is headed ~~j

number of feet corresponding to the rise or fall of tl1'l
question. On a level with the line in which the al~le of ll

l
l

is included will be found the proper correction. If the 1
of tide is above mean, the correction has to be added t~
range as given by the range finder, if below mean subtrllC

Example :-Angle of arrival, 48 minutes. Difference in b8,
of quarter tide from mean, 4 feet. In column headed ,4

111(r = 4'), 48 minutes lies between 41 minutes and 52 Jl1ltll~

The proper correction is therefore 100 yards, and as qlll
tide is below meau it is a minus correction.

SUBSECTIO~ IX.-J.lIanning Tables and Jlanning Para

The manning detail of each batt<>ry command wi11 be d~
up on Army Form A 2008. A copy of this should be in Fosse f
of the warrant or Hon-commissioned officer in charge 0 th~
Itmore than one battery command is inclUded in the laW'
form for each of them should be ill his possession. ttl'

In the vicinity of each battery command a }>laceof Pit
wi11 be allotted for the details required to man it .. OPpo~ll
the spot at which each detail.is to fall in 011 parade \l'l~
legibly t>ainte(l on a board or plate fixed to a wall or pas

, 
'1J 
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TABLE OF ANGLES OF A.RRIV.A.['I1 SnOWING CORRECTIONS FOR TIDE,

r 10'r 9'l' h'

2"26' 1°45' 2-'45' ,,1°5S' 3"57' 2° IG'

J045' ,,1"21' 1.58'" 1.32'1 2°1G' 1°42'

1°21'" 1° 7 1"32' ,,1°15' 1°.1,2' 1°23'

1° ~, 5u' 1°15' ~,1° 0' 1°23' 1° 10', ,
56' {V' 1° 3' ""-, 1°10' ,,1° I'v,)

4U~ 43' 55' .19' 1° l' 5.1,'

43' 3S' 4a' " 43' 5:1,' u 4-8'

38' 36' 43' 3D' 48' 44/

:~G' II 32' 39' 36' ,14' 40'

32' 29' 36' 33' 40' 3i'
t.

r 7'r 6'r 5'l' 4'f' 3',,' 2'j' I'
I
I -' 1 I

-:;:", F ;)2' A::y~ -,;:, • 7' I.t~:"4' ~7: A1m. 6. 5' AboYO7. 32' i ,\ hove 9. 5', Abo>" 1002.' ALo" 12.57' lALoy. 13. 20' Abov. 14. 55'

1'J:l2' to :n' a~57' to 1° 1,027' to 1° 32'IGo 5' to 2° '2'17° 32' tv 2°2J',:)" 5' to 3° 7'ilO025't03°2G'12°57'to.J,C26'13':>20'to 402~"11,055'to505.3'

'n' .. 19' 1. ,,39' F 32' .. 5U' 120 2' .. 1.13,12020' .. 1.32'[30 7' .. 1" 5'" 3.26' .. 2' S' 4.2G' .. 2.2G' 4"27' 2.4.' 5.55' .. 3.57'

18' ,,]3' 3J' 2/j', G5'" 39' 11013'" 5,2'11032'" 1° 5'110;)0' 1° HY 2° 8'" 1"32'

13' ,,10' 26' 20' :l9' ,,31' 52'" 41'10 5'" 51/° 19' 1° l' 1032'" 1°11'

10'" 8' 20' 17' 31' 23" 41'" 33' 51'" 42'ILo 1'" 50' 1"11'" 5:S'

u' .,' 1-,' I' ] 2~' "II' I "3' ~<.l' 4')' 35'~ 30' 1').' 38'" 40'
o J: u ".. u" _0 ...." ".

7'" I;' 14' 12' 21' ,,18' 21:1'" 24" 33'" 31" 42'" 37', .1D"" .13'

, -, I')' II' 18' II 16' '),,' "', 31' 9.,1 "., 3) 4')'" 38'(;" i) _~" 2~ "_,..)j,, _ <.J

r/" 5' 11'" 9', 16'" 14' 22'" 19' 27'" 21,1 32'" 29'I! :l8'" 34'

0.' I 9) 26'15'" 4.' I !I'" v 14' ,,13' 19'" 17' 21'" 29'" 3.1'" 31'

.t'.. 4' 9'" 8' 13' ,,12' 17'" 16" 22'" 20,1 2G'" 24'1 ai'" 2S'"'"-I 8'.. 7' 12' 11' I 16'" 15'1 20'" 18'i 24'" '22'1 28'" 26'1

[i .. ~,
I; :E1:

c.l
OJ ...
,., >=
0'-u

,
-.

0

25

50

... -'i)
100

125

15:>

li3
2uO
223

2:;0

2~!"'"
:300

, I

I Tho angle of llrri\'Itl is t he sum of the angle of descent due to the trajectorJ, us gi\'en in the R:mge ~J.'uble8,and the nngle of depression due to the site.

NOTE.-r difference iu feet of height of tide from mean. / ,
I
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Remarks.

I"

SIze.
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~ber of officers, N.C.O.'s and men composing it, RO.'s staff,

~pdetails, ammunition detail, &c.
I~order to insure uniformity in painting manning tables, &c.,
~l'ta the following table is inserted for guidance as regards
ature and size of letters and numerals to be used-

or Roman numerals

ca\lltal~, or SllIal,I}
~ettera

11" or l"

11" I" or ~'I

The ~lze8 and natures
8e)~cted wiIl be settIell
locally.

~ 

~ 

~~ 
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. .
SECTION V.-COMMUNICATION AND TRANS1\{1~~

,OF OHDEHS ANn RANGES. .

- -
SUBSECTIOX I.-Teleplwne.~ and Speal:in.1 TubeR..

, To~ninll'~' effective defence it is necessary to have
systematic meaU8 of communication, as uniform as poa,)
between the different links constituting the chain of C01.Jl~1V
It is considered that in all cases but those where the dlf (
are very small, electric communications are to be pre ~i~
Telegraphy has the serious drawhacks that it is comp:tr1tle
8low, requires highly trained operators, and is
being used, even on.emergency, by those without special It'

ledge. Telephonic communication, therefore, is the Pttt
adopted. It must be established. except where speaking
can be more conveniently used ;- .

1. From the Section Commander to each F.C.
'l. From each F.e. to his I"everal B.C.'s. '. III

3.~'rom each B.c. to his several G.O.C.'s when on aCC?\lt.
local conditions other means of communication are inetlicle

4. }'rom each B.C. to his P. F. cells or to his RG.C. \II
5. From the F.C. post or look-out station to each grO

Q.F. guns. di
In addition to the above, it is desirable to establii'lh

communication either by telephone or Hpeaking tube ..
G. From each P.F. cell to the group which it servel'l. tt
Since then snch an important part is to be played bYl,l

phOlhlS in the general scheme of fire tactics, no painlil sllOtl

~ 

inc:tpl1~J\ 
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S-'-----------------------:-=

,-~on V.-Communication and Transmission of Orders and Bangts~
~~ed' k' .. d d I'I~ti In eeplIlg' the hnes In goo or er, t le Instruments
~<ltt~llt,and the operators thoroughly trained and frequently
I~ ll:led in their,' care and use. This latter point is of the
IJ:lllst importanee, for a good operator can often do useful

k under circumstances whele an indifferent one is unable to
.any message through. Experience. shows that instruments
,(lften blamed for the faults of operators. Clear articulation
~; the utmost importance for telephone and speaking tube
,Ittors. Officers should accustom themselves to frame mes.J~iclt'arly and conciAely, and should give them in. the actual

\ l:l they intelld to be used, and allow no departure from
~ll. Practice ill framing messages is very necessary. .
aOr instructiollH for telephone operators and testing for faults
I telepl.l~ne cir-:uit, see Part III, SectiOl~ I~.
,II ad(htIOlI to fluch meaus of commUnICatIOn as have been
I~tioned,it is possible that lo~al conditions may occasionally
r' er necessary or desirable others, such as bugle sound8,
ltten order:'!, flag or'lamp signals, or electric telegraph.

SUIlSIW'J'ION n.-Trumpet and Buglp. Sounds,

Wll~re tr'umpd a~ld bugle sounds are us~d in fighting guns,
:llln(lel'Jllellti()III~(lcalls will J.ave the signification stated against
'\:-

..

t 

~ 
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Trumpet and Bugle
Sounds, 189n.

No. of I lIIounted
Call. or Dismounted.

Section V.-Commnnication and Transmission of Orders and Ranges.

Name of Call.

Allsemble
jollrnud by

Duuble .oo

Ass<mble

Stand fast

Attention

I..dva:Jce ...

Commenctl tiring

Sit Ilt ease

Cease firing

Retire •••

One "G"

Two or more
.. G's" prefixed
10 a call

8

14

27

19

18

4

.
Dismounted ••. }Immeulate manning of ~II p;undirr

stores, each officer and IlIlln
Dismounted to. to his station In action.

e~
Dismounted l\Innning of all guns and stores'JII'

officer and man to his own
ning parade. dell

Mounted oo. oo. Detaehments and Tarlous ala
(for Artillery only) ceaso their work and rclll i

their then lJosition8. 1I110d
Dismounted All sitting or stunding at attt

ready for orders. lilt
Dhmounted Work to be proceeded witb'l1J~i

under cover going smartly to
places In .. Action:' ceO"

Dismounted Firinll' to commence, or to be rope
menced, when It has been 8tO

by order" Cease fire." CO
Dismounted Men going under cover on d 61

pletion of work in hand, all
tlng at ease. )It'

Dismounted Temporal']! cessation of fire.
still going on with the wor tOrt'

Dism()'mte,} Firinll,"to cease alioget/w', and 6
to be replaceu. I~II"

(A t Sel'11iceP/'actice not to I,e8°/ /;111
~tnttl the 1cholepmct ke fo/' t I

being is over.)
Change in detlectlon or range.

To pllrtlculal'i~e a eertuln grullV'

~~ 

, 

'" 

,'
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r,
~'r

~ommunication and Transmission of Orders and R'iDges.1 .... -- ...----
:Pi) t ll1ay sometimes be useful to convey an order to a particular
I ~lpby trumpet or bugle. The group it is intended to refer
,~llllbe iIHlicated by sounding a particular number of G's before
l ~<tll, pl'eviou~ arrangements being made to this effect.

~/ .local conditions require it, other calls may be used in

l'tIon,but care should be taken to ensure that all the details
Cel'ued are well acquainteJ. with the meaning to be attached
ea,Ic}I,and the call:'! to be nsed and the signification of each
J\l d be permallent]y recorded.

SUBSECTION IlL-Whistle Sounds.
, <veryRC. a1ll1,with Q.li'. guns, every G.G.C., mnst in action
~ll'ovided with a whistle.
(Ihe whistle will not be used by allY ofllcer other than the
}.';or at Q F. gllIIS tile G.G.c., unless authorised by them.,/le whistle SOlilldsand their signification will be as follows:-
~nelJlast.-" Stand l!'a"t."
~IG pause is.ollly to he of suflicient duration to enable order~
e correctly PilHSCJ.antI receiveu, the G.G.C. giving" Go Oll"

'~o()11 as this Imli been <lone.
t Q. F. guns" Stand faAt" is only a momentary cessation of
.to enable orllers to be heard. .With this excp-ption the

'Jell of the gUll is to proceed as ueua], and the layel' is to0". his target. Fire is to be continued innnelliately onl(>r~
; l,cen receivl~(l anu acted Oil.

lea blasts.-" Cease firing."

~()Bsblc'rlON IV.-mectric Order, Range and 'l'ratning Dials.
he ahove, although llot generally npprovcd for Rervice, JIlay
()~lndin some Mtations. J~lectric order allll r:Ulge di,tls !tan>
'llrl advantagml ill casemate,l flll.ts, allli f'leetric training' ,lial.-i
IHefnl for din!<:tillg :search lights from ol!:'lel'villg Rtatiolls at
itance.
ley are nIl Himilar in cOllfltruction nml pl'inciple; a h:uIllle

. 

~ 
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Section V.-Communication and Transmission of Ordels and Ranges.

at the transmitting instrument actuates mechanically a poin
on the transmitting dial, and -electrically another pointer on t
recei ving dial. ., .. . . .

The transmitting and receiving dials are graduated or divid
in an identical manner. With the order dials the bce of eaC

pa,ir. of dials is di vided into sectors, each sector containing
order. With the range dials a scale of ranges is inscribed
each face, and with the training dials a scale of trainings.:' d

. To indicate any desired order, range, or training, the hall .
on the transmitting instrument IS turned until its pointer
opposite. the desired order, range, or training. The pointer,
the receiving dial will then occupy a similar position WI
reference to its scale. .
, With' the order dial it is desirable to place a bell in the circd
to call attention to orders, and also, by arranging that no or
is to be acted upon until the bell is rung, to guard against t/J
order bping conveyed and acted on by mistake, in case.
p0inter be allowed to stop momentarily on an interm
order in passing from one to another.

The diagrams attached show the ordinary methods of
inj! up the dials. .

The following points should be attended to in working
dials:-'

1. See that both dialR are back at ".Stops" before
work. If the pointer of electric dial is not back,
line 3, run out pointer of mechanical dial, connect up, and
back. Repeat till. both pointers are back. Check
during work. Always run back to Stops" before
to replace stores.

2. If the reversing push of the mechanical dial' is used, 10'

~hat it is,either quite up or quite down; if half way the cur:e

11'1 cut off. .', : .
3. When Lhedials are not actually in motion, keep the ban

of the mechanical dial in the rest position. Its resistance

~ 

~ 
ed111 

conned 

~ 

.. 
beginl11 
discOI1Jl~ 

~ 
occasioll~ 

disconnect11" 
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~ection V.-Communication and Transmission of Orders and Rill,ges.

rlling'will tell when it is s.;. ,Otherwise batteries q~ickly rlH~
\Vn.
t At leaRt 12 P.F. Leclanche cells' are' requi~'ed, a'nd' more if
l! distance from receiver to transmitter is considerable.

RunsEcTION V.-Ran,qe IndicatoJo., '.
'~he range ill(licator consists of a wooden clock face, painted
nte, with A ritbic numerals from I to P, similar to those of a

lIck marked ill black on it to represent. the hundreds of yards
I the range. The intervals between each number are divided .1
I as to read to 25 yards (see Plate). . , .
In the space l,etween tile 9 and I a hole is cut to allow a black ..

, Jl,leentric diMe to be seen, upon, which figures frOID 1 to 5 are .
lllted in "'hite to represenlJ the thousands of Jards in the

~~ge-tlle hole being only of sufficient size for one tigure to be
~lLleat a tillle.. . : .' ,
~1l the face of the indicator, right and left of the figure G, are

~,llltedin red, ligures to show detlection, graduated to read to.I5
!llutes up to 2 degrees. The detlection scal~ can be read to 7i
~lllutes by placing the hand haH way between the markings.
'Il~lettel's Hand L are also painted in red to denote the siJe to
~lch the required detlectioll is to be given.

, Fwo hands are pivoted to the centre of the indicator, o~le
, ll.lnted black, with an arrow head, alldthe other, a shorter one,
ic.L.witha diamond head. In order to avoid coufusion in re,ading
lie dial,espeeially at night, when unless very ,well lip-htet! up

, Ie colour <}£ tIle deflection hand wonid not be very apparent"
!tere l'Ihonkl lH\ a distinct difference between the lengths of the
\Vohands. The range arm should he under the detlection arm
It! should be NO pivotted that its arrow head is close to the face
the indicator'. See 7lHD.

A 'movable disc OIl a board which has the letters S and I
it, to signify "Shortenillg" and "Illcreal'-ing," awl is fixed
the top of the dial, shows whether the range is constant,

~ 

' ' 

" 
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Section V.-Communication and Transmission of Orders and RangeS.

shorter.ing, or increasing, according as it is vertical or inclined i
the S or 1respectively. '.

The disc should be capable of being reversed; one side bel!~1
painted black for use in the daylight, and the other side w

hl

for use when required to be artificially lighted up. I
Disc vertical is a signal to the G.G.C. that he is to tire ~.

the ranges shown on the dial, corrected for group difference.
with01lt predicting. IDisc out of the vertical, to either S or I side, signifies to t\1
G.G.C. that he is to predict.

The range indicator is fixed on a wooden easel.
}'or the purpose of indicating the training of a targe~

the gun group when using a D.R.F. instrument, a light 11'0

frame A (as in plate) capable of being folded down is fixed t
l

two supports at the back of the indicator. At the top of the
is a rod provided with hooks by means of which plates Wi
numbers, similar to those used for a cricket telegraph, call
suspended. The dial number can turn the frame down
within his reach, and when he has placed the number~ II'
ordered, raise it up, and by means of a key clamp it in positl

OV

The fillet of wood B, shown as placed across the two fr
ol1

legs of the easel, can be used for suspending the plates if tb
indicator is used in a casemate where the height of the it'o
frame A might be inconvenient.

Range indicators are made with a clock face of 3 ft. diamete~
it may, however, in some cases be necessa.ry to have thenl
larger dimensions to facilitate reading 1\.1; a distance.

The indicators, as shown in the plate read as follows: Hang
1150 yard~, constant, deflection 15 minutes right, training 0

target 19G dl'grees.

fra~~b 

~ 

II 
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Section VI.-:rders of Fire.--------~-~-----.,--...-~,...,.....-.~,.........,.......".--~--~---

SECTION VI.- ORDERS OF :FlItE.

SUBSECTION I.-The F'i.'Ced.Armament, e.rcept Q.F'. Guns..

followillg orders of fire will be used :-

Order IIf :1'11'0. l'u1'port.

"'-------------...,....--------------
.. Sluw I-Ire."

. '0 Slow Slllvo Fire."

fI Ordinary l"ire,"
from rl"ht (01' lett.)."

"Ordinary Slllvo I'i re."
.. from rll(ht (or left)."

nunnlnp; 1'IISt"
<."Jt.l'.").

l"ire 1)y 61nglo guns in a named group
Of groups, on the order" Shot" frum
the B.C. fOI'each round •

llire by salvoes from a namfd group (lr
p;rouJls on the order .. Shot" from the
B.C. fur each salvo.

Fire by sin!(le guns in succession, com-
mencing from the flank of any namt'd
gre'up lJr groups, until further order~,
unless the nnmber of ronnds from tach
gUll i8 Fpeeificd by the U.C.

Fire 1)y slll\'()es In suecession from tho
right (ur left) group (unless any other
is specified) continuing till further
orders, unle~B the numbef of salVOI'll
frem ea('h group is l'pecilled 1>y the
B,C.

Fire. 1.y salvoes Independently IInd 9B
rapldl)' as possible until fUI'l.hel' ordei's.

Fire directed on Running rast l)olnts,
the suecesslon and Tate being deter-
mined locally.

~ 

~ 

" 

" 
' 
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Section n.-Orders of Fire.

In'g-iving theorder of fi~e,-tl;e B:O:-~illinvariably prefix ~()t
the designation of the group or groups to wllich he intendg It ol

apply, thu9: "A Group" Slow Fire," or "B and l!' Groll}'''
Ordinary Salvo J;'ire from .the right."

• reflIn all the above cases, unless orders to the cOlltrary are g"1\ I
hy the B.O., gUliS, except II. A.- fire guns, after firing will lie ~J
Ol1ce reloaded With. the same c1tal"~eawl projectile hy
of thei r gun captains. At I LA. fire guns the or(lel' to load wIIl
given by the (;.G.O. ill case a differe-nt charge may be re(plirtJJ.
• lIe will give the ~rJer with' JIloviug target immediately t11
pl't:'f!iction for the next round is receivl.d, with a stalldiug targe
illlluediatel.Y the group has fired. -" . I

-At slow fire or slow salvo firetheRO. will give the G.G.C. tl1
order" Shot" whenever he wisheR a gun or a group to fire. .

At slow fire the G.G.C. will Helect the particular gUll which )1

to fi reo . ,f'

The" other ?r~el's" of fire. will be followe(} l~y the Ol"(lt e
"Commence ]< lrIng, exceptlllg that when changmg from 011
order of fire to another, the nt'worder of tire will oe taken tli.
by the next gun or grGup to fire, without allY special order tl1
commCllce firing'. , t

'Vhen usillg salvo fino, either slow, ordillar.r, or iwlepl'llllc11 r!

tIll' gUllS oia group will fire ag nearly as pOHHibleHilllnltalleotl~I):
bUi ill the evellt (If (!lIe or "more of the gUllS llot beillg'
tIle tire of the g"l'OUpis Oll 110 accollllt to he delaved. TIle g'1111'.

which are ready will be tired, awl tbe l'emaiwJel' will wait £(11
the llext salvo.

During ordinary awl ordillary salvo tire, tl.leH.O.C. will gi\'~
the onler "Lay" to the ffUll or rrroup when the- 0"\111 or groltJ

next on the tlallk from "\\?hichfir~ commenced hlutreceived tht'
order" Commenee Firing" from it:> G.G.C.
. PHI.ther detail as to .. Running l)ast" will be found in SectioV
VIII. l

--_._---:--'-
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207 PART !I.-Coast Defenoe."'--------:-----' Section VI.-Orders of Fire";
'f .
f 1~Uses of the different orders of fire are, generally speakmg,
},olows:_
},orranging' :-Slow fire or ordinary fire.'

~i~Or general purposes :-Independent salvo fire, which usually
~~ll~s.tl.le greatest 'rapidity,- and still" allows fire "direction ',to.
~ln In the hands of the B.C. .",

here salvoes canilOt be fired in any particll!ar' grO\l[' 011

Q,U U~lt of daJlger from blast :-Ordinary fire, by order of the .
.C, '. ",

~Whell J the smoke fl'On~ an.y' group or grot;i'f! i's likely' to
tt(~tfel'ewith the fire of adjacent groups :-Onliuary Falvo firc
IIIl theleew:ml flank) or slow salvo fire.

11 the event of fOl'ciug a passage being attempted, 01' in the
I.~lof guns firing Hpecial case; when used for defence against
'it I( • P . .If "-"UlIlllllg past,
'~o salvo t;re of any., descripti.)]} has been ordered, and aJlY'~QIP~is ~1n:tI,le ~tse it on a(:count of. danger from blast, the
..0. WIll (r.(,) If llldepeJldent salvo hre has been ordered,

., ordinary fire until the training alters 80' as to enable him to
•~n.lvoesj (IJ) if 8low or ordinary salvo fire has been ordf'red,

a single g'un of his group at the command" Shot" (at Rlow
ItO fire), or wIlen it comes to his turn (at OI'(liJlary salvo fire)
~II salvoes (:Iln Rafely he firer!. He will take the earliest
JO!tnnity of iuformillg the n.c. of tIle Cil'CltrllHtaltees.
..[Igh angle tire gn]]s will iUYariabl.v use salvo tire, witll, if
~PHRary, tivu l'lccolHl:s'illtcrval 1Jctwccugnlls, for 1'1IJ'1'0SClllof,
Cl'vatiUll.

'.
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Section Vr.-Orders of Firll.

SUDSECTION II.-Q..F: Guns of tl/,eFixed Armament •

.. ~Iow Fire."

Order or }'Ire •

II Rapid Fire:'

If Independent Fire."

.The following Orders of Fire will be used :-----------------------~-
F;mw .. by ala:::::'" do>w~

with the ranlte (exc('pt when autO ctlO~
sights lire used), /lnd the defl~lri\ll
ordered by tho G.G.C. j 110 gun
without the G.G.C.'s orders.

Fi;e to hegln at once and to go onlno~~
dently,llnd as rnpidly as po~silJle t I~'

. further orders, from each j!"UlI,II III
target, and wltl1 the ranj!"e (except 1I't1~1
automatic sights are uped) and dl\t1ec
ordered by the G.G.C.

Illde
}o'lre to begin at once, and to j!"oon i~lt

pendently, aud as rapidly as po~s
until further orders, from elll.h ~lI~;liI'
the target seleded by tho !tun
less ono is allotted by tho G,G.C, .e'
(except when automatic slght~ arC Il~t~
with the ranj;(c and deflection cstlJlI ll~
h1 the scUer. If lIutornatic RI~ht~dr(
used the Illyer wlll estimate tho 0('
tion.

---------------------------"
.At slow fire the G.G.C. will give the order Ie Shot"

'wishes a gun to be fired, naming the gun which iR to fire'
"A 2 Shot."

The different Orders of }""irewill be llHee] aK lIuder:- I
Slow Fire :-By 6-inch and 4'7 inch (~.F. ollly if a TJ,wlllt!}

n~ce88ary to economiKe ammunition at Jon~ !'angeR.. N evcr b
other Q.F. (At peace practice, however, Blow tire ma;, be VC

Illy~I')~Jlt 

wheJl1.:' 
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209 l'ART !t.-Coast be/ence.

Section VI.-Orders of Fire.

:~~Ptionally used under the special conditions mentioned in
I, IV, Section VII.

td,ldependent Fire :- When using Rutomatic sighting; or with
~llary sights, if the setter can observe the fire.
il.1tpid]1ire :-Under circumstance~ other than the above.

1,,11 the case of 6.inch and 4'7-illch Q.l<". when not used for
Ire~llceagainflt Raid, the B.C. will usually select the order of

,,0 be used.t SUBSECTION III.-1'lw Armam,ent for General Defence.
~ihe orders of fire to be used with these guns will depend Oll

~/ nature awl the conditions. under which they ha.ve to act in
(.' and mUfit he settled locally, and permanently recorded.
irncrally speaking Q.F. guns will follow the orders of fire
ill down for Q.F. guns of the fixed armament. Other ~uns
tti Conform to Field Artillery Drill, and howitzers to Siege
"llh;ry Drill. The orders of fire for machine guns are laidIn In Part III, Section VI.

---~~.~----

l;.n.d,l) r
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PART II.-Coast Defence. ,210

Section VII.-ldentificat.ion of Shivs, Choice of Projectiles, &c.

:SECTION VII.-IDENTIFicATION'. OF SHIPS
CHOICE OF rnO.JECTILES AN D . rOINT
ATTACK O~ SHIPS.

The object of ideutifying ships is to enable the attack o~ t
to be made with the most suitaLle projectiles, and to he d1:et
on the parts of them which are most vulnerable. .
. Identification is to he performed under the F.e. Cho.l~
projectilt's and poillt of attack is part of. the duties in netll,!
the n.G f'mhject to any orders given previously hy the F.C.~

SunsECTloX I.-:"'/dentijication of SMps.
IIThe F.e. is provided with a set of "Identification c:1rd~.,

each foreign na.vy, to he kept as confiden~ial, 11.l1(1.
key, except when Ill"ed for purpol'les of Instructwn or I1l ltC,

Un theRe cards are mOlmted photographs of typical ships of e;
of the various classes which may require attack by ltrl1

piercing projectiles, each clas8 being designate<l hy It Ie Ii
The classes are gronped in the car<h~acconling to tIle }elll

features which are likely to be first made out as the vessel CO

in sight, such as "three masts, low freeboard," &c. Theile r
printed in large type at the head of the card. The obser"!:i
Moon M he can make out the leadin~ features of an att!1C

vessel selects the card on which these are printed, and bY~
aid of the ditferent photographs OIl that card endeavot:r,
decide to what cla.'l.'"she helongs. If he fin<]:.;that Hhe dl)e~
belong w any of the d:tSses iIlustrated on the cards, he l't1l'r
her as not classed," awl she is then known t.o be unarllJot~
or only lightly armoured. If he is in doubt as to her cl:ts
reports }If~r unknown."

}.J~ 
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211 PART n.-Coast Defence.

~Section VII.-Identification 01 Ship~, Choice of Projectiles, &c~

~'ocarry' out identification satisfactorily; the observerlllust
tile the ul'Ie of a good telescope, aud be situated So as. to
hl~alld a clear view to seaward ~rom a.'3 high a s~te as po~sibl.e.
!!'v,rethe F.e.'t'! command post IS favourably sItuated It wIll

t I~te the purpose of a look out statiou, and the EC.'s observing
~{IJlnent will generally be available for use in identification.
~t ere the view from the F.G's post is not sufficiently clear or

A~elll1t'dsome other s1>ot fulfilling the necessary requirements
Ih~eit be choSt~lI,not farther from .F.e.'s post than is necessary.

observ~r JlIliSt then be in direct communication hy telephone
~tl~(lrwisewith the F.e., to whom he will report vessels when
~'toIlghted,al/ll their class a~ soon as identified. .
IOJ' the otlll~r dutieR of. obRervers in look. out stations in
~;llJ~tion.wiLh raidillg attack, see under ".MalJning and

lllng (J.F. gUll.'!for defence agaiu8t naid," Sectioll IX.

:~lJIlKF:C'I'lOl~ 1L--C'IlOice of P"(u'cctilcs and po/nt of .Attacl'.
~he projectilt'R available for use agaiu.'!t ships are com mOl)
)1, Itl'lJlOur-piercillg 811Ot, Palliser shot, and Shrapnel shell.
I,'l\liser however is likely to hecome obsolete for RI... gUllA

fshrapnel for all guns. l~alliscr is apt to lJreak up ill tIle
.of RL. g\lIlR, amI the UReof Shrapllel is superseded by

'!I,llue (fun nn'. '
\b~ ar~nour Ilf ships may be either wrought: iron, compound

Is, iron stel'[ faced), ordinary steel. or hardeued steel'(80me~
~Ii called" tl'cated" Hteel). The behaviour of wrouO'ht iron
II struck Ily a projectile under given cOl'lditionsO is well

Wll, and }>eJlI'tratiolJs in range tables always refer to wrought
The uelllwiour of compouwl or ordinary steel, armour

Ively to wl'tlllO'ht iron can be approximately gauged.

t,
'elled steel how~ver varieR 80 widely ill quality, and iu its

. r of r~Ri.RtalJ(~eto. projectiles of tIif.f..el'el~t ~na.nufacture, that .

. cry dItlicult at present to forecast detillltely the fffect on
ally projectile except after experiments carried out uuder
19.a.d.l) P 2
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identical conditions. In the great majority of cases,
especially now that its manufacture is better understood, I

immensely stronger than the first three kind!'!. te
. \VrouO'ht iron armour must be overcome by being perforn I
If it is beyond the power of the gUll, little harm is done,
IJrojectile, or head of it, remaining usually in the hole 'o~
plugging it up. If the plate is perforated, the hole is tt c.
parati~ely clean one and i8 easily stoppe51.

Or<1mary or hardened steel armour Jleld~ al \Vays by fra.c~f
and though requiring greater energy and stronger proiectllst
overcome it, is for this reason more difficult to rep~dl' to
nrmOllr which is proof agafnst a single blow, will often yield
succession of blows which fall nearly in the same folpot. t

Compound armour may yield either by perforation or fr~c
according to circumstances. I

The following table gives the comparative pel foratio'1S o.
various kinds of armour which may be usually expected if II
are attacked under the same conditions, the perforation thrO

wrought iron being taken as the standard :-

dS1cefJllIardeneI Ordinary Steel.

_1_1 t --I t I .,
The distinction between "perforation" and "penetrltt~i~

must be noted. The above table applies only to perforllh
not to partial penetration. 1"01' instance, a projectile ij
under O'iven conditions will IJClforate a lO-inch wrought
pJ.lte, should perforate a !i-inch ltardene({ Htcel one und~r .
lIallJ~ cUlluitioJl8, but must Bot lIe expected tu penetrate 5 llle
into a hardened steel plate of greater thickness. Ii

. Common SIICIl forms pa.rt of the eqnipment of nIl gl1l1S.

~~ 
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III'
:11\' It )l1ay perforate up to about half a calibre of wrought
ell' ulld about :t of a caliure of ordinary steel; if of cast steel, a
'to e lllore iu each case. It is not however intended for the
l~ackof any Imt light ~'mour. Armour piercing (forged steel)
td~l\jon shell may perforate something over one calibre of
Illary steel. It will be fired invariably with percussion

~;e8, which will cam,e it to burst exp10sively on passin('
,~~gh the li~hte8t strnctures. l~ercussion fuzes are designed

?w.of the bun,t takingl'lace in the most favourable position
t llbnde the RtructUl'e.
I he destructive effect of COUHllOU shell is due to :- .

«(t.) The splinters of the shell.
(It.) The debris of the structure.
(c.) The bursting charge itself. .~r)~ud (b) have great effect :Lgainst peraonnel, bn t little on

l~el'Ial; (c) with high explosives is likely to have both moral

.

l)hy.sicaJ effect against personnel, especially between decks,
. to canse Herious destruction to material in addition j with
1 del' hurstillg charges its incendiary effect is valuable.
t hlay he noted that 6-inch armour-piercing shell will per.
te 4 inchcfl of ordinary steel at all angles of incliJlation up to
• ~'oreigll flhips have seldom better protection than 4 inches
OrdUlarysteel for their Q.]<'. guns.
'!rm.oltl'-piercing and Palliser Slwt are hoth intended for the
ck of armour. RM.L. guns have Palliser shot only. B.L

18 at preselJt ha,ye both A.P. and Palliser.
\l'tnour-pit~I'cing shot ma.y perforate up to about :3calibres of
lIght iron nnd about l~. to 2 calibres of ordinary steel. They
he used for

:.) PiercilJg' the helt with a view to sinking a veAsel or
rendtlring her unmana.geable .

".'<""') Piercing' the side armour with a view to injury tol, engines, gnJH~, machinerr, ste~ring ge;'-r, means (If
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. . communications, and other materiel protect£:4
'. . them. . .', ',: ,
..As regards (a), it must be remembered that the belt c06

but a small portion of a vessel, that it must be struck. o~
:~e.lo.w.the .water line; and that in the latter ca.Rea prO]I1C •.
fjmce' It WIll soon be deflected and retarded, must enter,
water very near the hull; hence only the most perfect
can gain the'end aimed at. . .. tl

As regards (b) armo~r-piereing shot often r~main nearly
after perforatIOn' and develop very few splmters, so thlt
damage caused by them within the ship is generally small.

Palliser shot may perforate up to about I!calibres of wrotiron and over 1 calibre of ordinary steel They migh
used on old ships or against light armour with. the
or (b) given above, but in'the case of (a) the same objce I.
hold. As regards (b) however, Palliset" shot will break
pa.88ing through wrought;ron armour of a thickness of * It!
calibre or over. The energyof the fragments, however, 18

pwing to the absence of bursting charge. . .
The perforation of each of the above three clasHes of

jectiles, besides being affected by the quality of armour
structural strength of shell, is dependent on the striking 'Vilo
.and the inclination of the trajectory to the surface of the arp1tB
At leas.t 1000 f.s. 8triki~g velocity is necessary for pe~for;l
one calIbre of wrought Iron armour, and for other tlnnk!let
the same proportion must hold. 'The velocities required I~
cases of, other kinds of armonI' can be deduced from the
already given of comparative perforations. Caps for
which are.at present und.er trial, may, if introduced,
powers of penetration., '.' ,:

The ,amount of resistance of armour increases rapidly wi~h
angle of inclination of the. plates to the' line of fire, and 111
'cast' of circular,constructions there. is only one vertical line
which maximum penetration is possible. The power to pedo!
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t~r')Portional to the sine of the angle at which the shot strikes.
lie11Iistbe remembered that the inclination is due not only to
8~().11l'Heo~ the vesse.!, but the a!lgle of descent of th~ projectile ..

0'1 Iiapnellf used wIth percuRslOn fuzes has very lIttle power
\1 lelletration. If used with time fuzes the difficulty of Retting,
~elll at a quiddy moving target, awl of judging the position of
\Jel'llt from :1, lligh site are insuperable by any means which could
I t)ractically employed in action. .
1_' be "selection of the projectile to use is therefore practically'
r(f)oweJ to It question of the UHeof either- I

( Common shell orl.2) Armour'piercing or (with n.:M.L.'gumi 1'a11iser) sh(lt. To
();I~tofficers III arriving at a decision, "Attack Sheets" for

lllg'll naviel'! are supplied. These wouhl he available to the'
~C.for refcl'lnLce during peace time, in order to enable him to

i
;~eany gellcral instructions he may deem necessary, hut in'

1011 would be in the hawls of each B.C.' '-

.'

All a,Lt<lckHlleet is provi(led for ea,Cl,l dass ,illUH,'trated-on,the
\lltifieatioJl CanIs. At the head of the Attack Sheet is the
Jt?gl'aphic lJortrait of the typical ship, which also appears on
llientification card. Immediately below is a drawing show-

.the structure of the ship, with a scale of yards beneath for
'lJ'tzontal nwwmrcment, and a vertical scale of feet fore and aft
111\ the fUlIue!. Delow are dircctlOlIs for guidance ill attack,
(1 llotes Wi to the ship's armament, thickuess of -armour, and'
lllerable points. Unarmonred portiOlH or-cupied uycrew and
hter armalllent are shaded red, armour is shown- dead black
shaded black, and allY particularly vulnerable points are:
l'ked with l~ red star. -, .

Jlowever lll~avily armoured a vessel may be, by far the larger
l'\t is open to the attack of common shell, and in this respect
\1 the strolwcst ironclads are vulneraule, since thick armour
~lOt be pl:w(~l everywhere, and the heavier it is in some parts.
,lighter it fUust ue in others; indeed, to such an extent is this

-
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the case that the larger portion of every class of veRsel,with yC
few exceptions, is open to this form of attack. A great part
this space is crowded with men manning the lighter gUllS,It

lwith gear or machinery, the destruction of which would ~al;ll
large quantities of splinters, entail loss to the crew, and dimill1sl;b
efficiency to the ship. In some cases the c0lll1ing tower or be
barbette guns, though heavily armoured themselves, IIlaY-ell
much damaged by common shells bursting in the unarmo111
portion below them. . 'nt

From a conaideration of all the foregoing points it is
therefore that' common shell should be in nearly all caseS tedprojectile selected, armour-piercing or Palliser shot being re~erled
for the attack from heavy guns of an anchored or cnpp J'J
armoured vessel at a short range.

'Vhen a vessel has been identified and her class
to a B.C., the attack sheet assists him in endeavouring to direc
his fire on the most vulnerable or vital parts. 1\

\Vhere a vessel's class has not been communicated. or wllel),time does not admit of reference to the attack sheets, a goO,
general rule is to direct fire on the hull below the foremast, 1l11

1
•

this should always be done where 8hips are reported as "P~I
classed" or unknown." In masted vessels some of the prillCI~'e
gUllS and the conning tower are generally near the foot of t) ..
foremast, and the greater part of the cr<Jware between the £(11

and mizen masts. . g
In the exceptional case of belt attack with

shot, it is best to direct fire well forward, as, even.if not sunk, (f
. ship with a fore compartment filled would be down by the helt

and probably become unmanageable, and therefore an e~H
target.
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VnI.-l\fANNING AND FIGHTING A
BATTEHY COMMAND.

SU1lf:l!<:CTION I.-J.lfctnnin.1J a Battery Command.
tWhen troops are manning a battery commaIlJ for the first~lle,the Manning Tables will show what its requirements arc,
hI ()f\icers and men can be allotted to the various duties at any
r,ll\'enient time previous to or on their r..rrival at the work.
f Ie details, if any, belonging to the District Establishnlf'nt will,
l'o~f)8sible,accompany the other details to the work. If this is

practicable, they will meet them there. The details belonging
e;t.eh b..atteI')' command will be met as they arrive by the master
Illner or non-commissioned officer in charge, who will report
llself to the B.C., direct him to the manniIlg parade for his

I IInl;Llld,awl give any information required.
~\vhen the details are well acquainted with the command theyte to mall, the above ;~rrallgell1ents will be Ul~llecc8sary.

WO llwthoch-lof maumng may be employed, VIZ.:-
~. Manning as for instruction.
~. Mannillg as for action.

~A. will btl m;ed only when uetails are not well acquainted

l~ththeir places awl duties; E., the service method, at all other
,Ies, whetluH' for drill, practice, or action.

l
i'~1lthe case of A all details will fall in on.the maIming parade,

1'1 ~e marcheu from then.ce to .their places in action, aJ.1devery
','1l1 of preparing for actIOn WIll be gone through delIberately

carefully.
1 the case of H, uetails will (fO direct to tIleir places in action.

~laration for action wil1llot lIe ICRR card\11 in this case, bnt, ill

•
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war, stores must be in their pl?ces, all tests carried out
to manning, and at night all lamps lit. The procedure.W. II.

. manning for drill or practice by B. is based on thid
The letters A, B, or both of them, are prefixel .to. t

instructions below, which refer to A only, B only, or to 1>0
metho\ls respectively. . . .

The duties of the several officers, &c., on ma.nning willu.e...
follows :- . . .. . ...' .
, . . BeJ,tter,/ Comnut;~der. ;1
. (A.) Immediately ou arrival at the work (if the g,:
to be manned at once. otherwise ou the "Assembly" SOUUdlllht

the D.C. will form up the detail~ as quickly as pmlsil)le oU
manning parade. As soon as the O.G.C.'s and seniors of ot'l~
details have reported to the H.C. (as laid down ill the
para;.{raphs), he will gi..-ethem all the instrnctiolls tha.t call COII~

velliently be given before action, such as case of laying, J11~:1f

of range-finding, communicating orders, giving elevatiou,
ltmlllunitiou supply to be used, measures to be takeu ou casual~~
to l)ersonuel or material. .' iJl!

1f gnns are not to be at once loa.dedwith common shell he W~.
give orders to that effect. t~

lIe will then give the order." Prepare for action," and go j
his command post. .

( B.) On th. "A,sem hIy." followro hy the Don hI.," ,ollnd~
the B.C. will go straight. to his command post. (If the det9'IB
al'e fallen iu under h.is. command he will fic~t give theDl ~.a
order, "Prepa.re for actlOn, double.") .. ,.,

(A and B.) The B.U, on arriving at his command post \VI"
satisfy.himself tha.t his communications are in workl.'ng o~Je.l.
charts, &c., ready to hand, and if D.R.F. is used, that It
properly set up.' . i

If time admits he will await the report, '.'Ready for
from his subordinates, aud then make au inspection uf t
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~tU\lP8, ammunition, stores, &c. Otherwise he will make t~li8
h~~JlectionliFl opportunity offers at any time before or dunu;;
l'.tusesin action ..
80.Assoon al'l IllS command il'\reauy for actioll, he will report it

to the F.U.
Gun U},O'IJp Comma.nders.

th~A..) On the "Assembly" HOllnuillg, or on reeeiviug orden, tel
,tt effect fnJnl the B.c., he will fall in on the Mauning Paraue.

I
ii Soon as hili details are fallen in, he will give the order-
:: Group, tell off," anu when each detachment is told off,

, Group, number detachments from the front." .
u} [~ will then persowtlly make .certain that the ~h(!le of. his
wita'llsare }JI'esent, and know theIr places and dutIes III actIOn,

lere to obt.ain their stores, &c. lIe will then order- .
." .; Group, stand at ease," awl report, \I Grou]> all

te8ellt :twl correct I' ~o the p.U., allu fall in two paces from the
litre of a flauk of IllS detaIls.

/>n the. H.G's comma,nu, "Prepare for action," each G.G.U.
t~!l march Ili8 detail8 to tlw group he is to mau, and, arriving at
e guns, wi I order-
"On your gUllS, doul,le."

IWhen he ili satisfied that each detachmellt is in its place,
,II will ordl~r-

": ....... GI'Ollp, prepare for action," alld see that carbines (if
tried) are at once phced in the racks or receptacles provided.
',(B.) On the "AssemIlly," follo~ved by" Double." sounding
. on the B.C.'s order, "Prep,u'c for action, double "), each
1.e. will go at ollce t~ his group. .

Q\~ and. B.) ~nleRs storcs are in position at the groups, each
~:lte.wlll brlllg from the groll]>. store any tallIes allotted for

use, awl will flee that each detachment bringlolup its stores in
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a quick aiHl orderly manuel'. He will ensure that those artit
which are common to two or more guns, or to the group, are 11
omitted, and are placed in the positions allotted to them. lilt

He will inspect the gronp store, and satisfy himself t I
1I0thing required for the working of his group remains in

At night he will see that the proper lamps are lighted all I
the right places. Ie

He will make sure that his G.C.'s thoroughly understand.t
case of laying, meaus of range-finding, and giving
loiource of ammunition supply, &c., to be lIsed, and the metIll)!
of replacillg casualties. . /

'Vhere P .F. is installed, and Case r 01' II is to lJe used. lit
will .see that every preparatiou is made for llsing Case III I
requu'ed. II

(A.) lIe will see that group differences are conectly markel\O~
the gun floor, aud superintelld tlle teFlting of racers, yard selt 1/
cylinder'3 or buffers (P. F. dials awl firing circuit if installel ,

aud gau~ing of shell. r
He will ascertain that all his comrnullicatioJls, electrical 0

otherwise, are in working order. . t'
lIe will inspect his shell and cartrillge depots, and see th~,

projectiles aud gaschecks are thoroughly clean, and gaschcC
slightly smeared wit,h oil. . . I~

.As soon as all the guns are reported by the Gun CaptS,ll~.
"Heady foractioll," he will make a formal and thorough iusIJc I
tioll of his group, gUll by gun. As each detachment is iuspeetettit will be called to attention by its G.C. Each lllan will thel1t~j
or stand up in his proper place to attention. 'Vhen the G,(1'
lias passed, the G.C. will order, "Sit (or stand) at ease." C

In default of orders to the contrary from the B.C., the G.G. Ii
will then give the order to the group to load with commOll s~c
and percussion fuze.

He will then report to the RC.-
I' Group, re!\dr for action." .'

---------------- -------
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tl (ll.) In ddault of instructions to the contrary from the B.C.,
I Ie G.G.C. will give the order to load with common shell and
toe1'Cussionfllze to each gun as won as its G.C. reports it, "Ready
traction." As soon as all are loaded and run up he will report
o the B.C.-
II........ Group, ready for action."
lIe will Rnperintend the tests, and make the inspection

1fmtioned under A ahove as opporhlllity offers, hut will not
!IBfer loadillg or making Iii;.,report to the ]~C. for the p:lrpose of
ll'l'ying thel1l out. .

~' (A. and It) If at any time he filHls anything Ol1tof order which
'llihot immediately be Pl1t right, he will report to the D.C.

1I lIe will call his grol1p to attention (if sitting at ease) when
g.lE\ 13.0. infl}lects it, will accompany him on his inspection, andI;tve "Sit at case," when he leaves it, unless there is work to be
Itl'l'ied out..

aun Captains.
(A.) Oil tile" Assembly" Bounding (01' Oll beiug ordered to

b 11 in) each H.e. will fall in on the manning- parade with l)is
alvn detachment, and will at once satisfy himself that all his men
~e present, and in their proper places.

! ,On the O.O.O.'s order to tell off, detaclJlllCnts will be told off
,lllllnltaneonMlyin the ordinary manner.
, On the oreler, "Number detachments from the front," tIH~G.C.
'~ the leading detachment will numher hi8 detachment" Detach-

ellt AI" (or as the case l1uy be), the others numberincr
'milarly in llllccesAioll. 0

On thp, command, "On your guus, doul,le," each G.C. will form
. ) hi8 detadllllcut in rear of thc gun he is to mau, antI faciug
e front.
On the G.C.C.'8 comllJ:tlld, l>repal'e for action," each G.O. will

\ tha.t the carbine.:!, if cal'l'i~cJ,are at once placetl in the racks
Iltl.'eceptacll'" providctl fol' them, :tIll} will thl.'n leat} hi~ detach-
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lllent as quickly as possible to the group ~tor(>,~Uld.see that elf J
man brings up his appointed. 8tores, and. that prepalation .~~
action i8 correctly carried out, differences marked for his r f.'
gun, racers, yard scales, cylinders or buffers tested.; also, .rC
tiring circuit if F.F. is installed, that his shell and gas checkS jer
clear, and. gM checks oiled. He will then place his nwn UJl
cover, sitting (or standing) at ease, and reJlfllt to the G.G.a.. pI
. 'Vhen the G.G.C. inspects his gun, he will call the detachu1e

b.
to attention, accompanying the G.O .C., and order the det:tl' ,
ment to sit (or stand) at ('HSewhen he has }lasRed.

(B.) On the ., Assembly," followell by "Double,"
(or on the RC.'s order, "Prepare for action, double "), each G'J~
will go at once to his own gun, and Aeethat hiA detachment f"
the same. He will see that his gun iA'in all reRpectAready I

action, alld will then report to the lUte. t
: He will make the tests and im~)lection mentioned above uJld{e
A as opportunity ofreI'S, bnt ~ill Hot defer his report to t I: j
G.G.C. for the purpose of calTymg' them out. I'!

(A and B.) If. at any time he fitH18 anything out of oJ'tue
which cannot be immediately put l'ight, he will report to

n.G,c.'1
Range Group Comnw,n1er (or fJ:e,nio; non-commi.~sioned '

oj the n.(".8 ~Statf). '. ,

. (A.) On the" Assembly" ~ounding (or on receiving ordel;S' t~
that effect from the B.C.) he will fall in ou the mauuiug parad~;.
and will see that all the RC.'s staff are present and iu thtJ\J
}Jroper places, and know tht> thltieH they 1Iave to perform, w,
to oLt..1.intheir stores, &c. He will tl1eu report to the I3.U.--;-i,
: "Re.'s staff all present and correct" (and if.RG.C. fall in
paces from the centre of a flank of the ll.u.'s statf).

.' On the B.C.'s order, "Prepare for action," the H..G.C. will
with the P.}'. operator to the range group. . J
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l.~ther details will bring. up their stores, go str;iight to tJ~el1'
~ces,aud prepare for actIOn..' ...,
rhe RG.C., as soon as he is satisfied that the P. F. instrumeuts

~e heE>ucorrectly prepared for aetion, will report to the B.C.,
ange Group ready for action."

(B.) On the" AS'3embly," followed by "Double, l'Iounding, or
the B.C.'s order, Prepare for action, double," the n.G.c. (if

:re i~ one) and all members of the B.C.'s staff will go as
~ll~klyas po~sible to their posts, and see that their instruments,
. ;, ftl'e in all respects ready for action. .
l'he H.G.C., as S0011 as he is satisfied that all the P. F. inst'-n-

~ents ha.ve been correctly prepared for action, will report to the
,e., " Hange Gron p read~' foJ' ad.ion." .

11lmmn/tion qtli()('r (01' Sen;~oJ' ;Y.C.O. of tIle A 1n1nllnition ])et~il).

h(A.) On the" ASRembly" sounding, or 011 receiving order8 to
e (o\l'"me effect horn the B.C., he will fa.ll in on the manuing

IQr'l\,lle,/tnd ~ill see that all the ammunition detail are present,
(!low the. duties they have to perf 01'111 , where to go; &c.,.and
~at they are acquainted with the regulatiolls for safety ili
agazines (Aee :Part I, Section IV). .. .-'11e will then report to the 1l.C., "Ammunition detail all

~~esentand correct," and will fall in two paces from the celltl;e

[
a flaTlk of the ammunition detaiL ..
On the RC.'s order, "Prepare for action," he will see that the

letail~ ~o.direct to their places in action .and l)repare to supply

\

11ITIl U II I tlOll. . ..'. . ,
He will ma,ke an inRpectioll of all sourceA of ammunition

'pply, main and expenHe ma.ga7.inPR,c:trtri,lg~-and Rhell store8,
Id ellHllfe that hi8 lI\ell ale 1'I'ol'erlYJ)()sted, aud kuow whidt
~nlllUllition t? i8sue, .awl ill wha.t or er, that all appliall(;e~
fts, &c.) are 11l workmg order, and lamps ready to hght (or
hted it required).

L
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He will ensure that the regulation for magazines (see Part
Section IV) are carried ou t.

lIe will then report to the B.C., Ammunition detail relt(
for action," and will continue to superintend the work of 11'
men as may be required. . •

(B.) On the" Assembly," followed by the" Double," soundl~
(or on the RC.'s order, "Prepare for action, double," the ft...
will see that his details go direct to their places as
possible, and make all preparations mentioned under A ..
will ensure that the proper precautions are observed a8 unJerlft:;

As soon as he is satisfied that everything is in working 01'( el,
he will report to the B.C. a8 under A. . t

He will make a complete iURpection a8 ordered under A, 1)11.

1
will not defer his report to the B.C. in order to do RO. 1

Permanent St(~!f:
(A and B.) The duties of the above in the case of A or B wi!1

be decided as laid down under Permanent Staff, Section X'l.
Subsection VI.

As a general rule when a work has to be manned, whether
A or B method, the district gunners would proceed at once d
their guns, so that all doors may be unlocked, lamps lighted, !tIlle J
stores ready for issue, if not kept so always, by the time t 1
group details am ve. .

Cease Firing. Replace Stores." (A and B.)-Whell "netll'~ ..
is sounded or "Cease firing. Heplace stores," orderetl, all dctlJ.:
as soon as they have replaced their stores (unless orders to 1 .~

contrary are ginn) will fall in in their places on the mannIpg.,]...
~~~.

The Battery Commander will then collect reports as .t
casualties and expenditure of ammunition, and will transIJ1l.
them in writing to the F.e. ..

__ __ 1 
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HlJn.sEc'rroN II.-FigMing a Battery Command.

r/t. battf~ry command may be fought by eithtor P.l? or D.RF.
S°lne groups by one, and some by the other) ill the ordinary

I f' or by running past points.
\~\Iherell:lmuch variety in range.finding installations, and fOIts
lit'hattcries differ widely in their construction, and in the con-

!
ilOilS nwler which they are intended to act. So that it is

del~t t1mt the mcthotl of fighting a battery command cannot
ll.!\btlsfactorilylaid down to meet all pm~sible cases. All that
etl e dOJlc is to indicate principles of action. The particular

IOus most suitable iu each case must be studied locally, and
~,tllanelltlyrecorded.

\
°llr typical examples will be dealt with, viz. :_

I;~')An open work with r.F. installed.
,\J.) A c:lsemated work with I>.F. ini'ltallcd.
c) An open work with one D.RF. installed for eath lJattery
(t command.
r.) A casemated work with one D.RF. installetl for each

]Jltttery commanll.
Remarks on-

I

..'> Fighting by rnnnillg past poillts al'e "Med.

i «(l.) An open ~()or1c,u,itlt P.P. installed.

~h('n..u.'1'l p~sit.ion will he 1l0l'ma!ly at his commal1d post, but
. lnay leave It If necessary, provIded that he arranges for a

JIl.,.ibJe person to remain there to receive and carry out
~~lrsfrom the F.e., atHI to ohserve and correct fire if the B.C.
~tble to continue doing so.
here ol,servation of fire from Re.'s post is difficult, arrange.I~~should be made for carrying it out with the help of au

~~Ld~ Q
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observer to a. flank, or o.na higher site, as deacribed in part 1,
Section V II, para. 6. . f. II

Indication of target.- 'Vhen the enemy approaches, the 1'b'
will inform the B.C. what target he wi8hes him to engage,. t~
information m~y be conveyed to the B.C. by telling hllIl~11C
square the target occupies at the time, or by description;, $(,1
as "leading ship," "second ship of !'It~rboard divisioJ1,
according to circumstancfls. The square system is not feeviI
mended unless the target is stationary, vr nearly so ; and, e~f
thn, not unless description is impossible. It is rarely Stlce~ri
with a moving target. At the same time, the F.C. \\'1 tli
possible, inform the B.c, of the class of the ship. 'Vhate",ef

O.
message may be, the B.C. will at once transmit it to his It, t t
(or P. ~'.operators), and the P.F. instruments will be brongh

bear as ordered.
It will generally be possible for the J3.C. to assemble iI'

G.G.C.'s, and actually point out to them the target, if
Ca.se I or II. If so, this method is to be preferred, as t:

1e
indicl.tor tables are generally unsatisfactory at a moving t:ll~C

Case of la,lfin.q.-Any Case can be employed as the ,t'l
thinks fit, but. it should be Lome in mind that whenever. I III
possible guns should be laid for direction over the sights. 1~

Commenc~ment of fire..-On receiving the order to ~om~le
firing from theF.e., the B.C. will lose no time in carrying It 0.
using the orders of fire most suitable to the case. ,

RC.'s corrections in range and deflection will be Dl11d
8wi

accordance with Part IV, Section VII. Range corlectiollS
be communicated to the R.G.C, (or P. F. operators). ])etlecJ
conection to the G.G.C., except with Case III, when the)' "I.
be communicated to the RG.C. (or P.F. operators).

Although fire should not, as a rule. be opened withol1t 'e
r.C.'1l order, the B.C., if he has received no orders on the SlIbJ

11ythe time the ~nemy has arrived within the tire area of llJ1t
his guns, wi.ll a.":lk the F.e. for iU8trnctiolls, aIHl, in dcfau

j
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lVing any, will exercise his discretion as to the opening of

Want of orders may be due to interrupted communication,
Undue del:ty may cause diminished effect.ilnust however be borne in mind that guns not firing
, eless powder must never be used when their tlllloke i~
ly to ilH~oJlveJlienceQ.F. gune. in dealing with raiding attack.

Gun Group C01nmanders (Cases I and lJ).
Boon as each G.G.C. receives orders as to tIle target, he

, Point it out to hiil G.C.'s and G.L.'s, and see that his gUlls
kept tmined on it with approximately the right elevation.
~ewill Meethat the orders as to deflection are carried out at

gUll. .
III SOon as he receives' the onillr, "Shot" or "Commcnee
rig," he will make his prediction (if one is necessary), and
: the final range to his group. or that gun of it which i::4the
, to fire. (But he will not do this in the case of ordinary
ro fire, if fire does not begin with his group, till the groui)
~t hefoJ'e his to fire has reC'eived the order,." Commence
~g," from its G.G.C.). . . . ..' .'.

G.G.U's prediction is the range selected by him, on the
~~ara.ncllof which on the dial.he intends to order his group
~Run to fire, and is in advitUce of that HhoWlI by the dial at

time by about the distance which he estimates that the
~ge will increase. or decrease before fillal lay~ng is cOlllplet~d.

actual mnge gIven to the group or gUll wllluot necessarily
~.l.hesame as the pndicted range, since this l~.tlY be subject to
~~eof the corrections, such as that for displacement, which it

l
'lCUosiOJlltllYthe duty of the U.G.C. to make. , : . .'
here the range is "constant" no prediction is neressary.

;"ould the dial show the predicted range before the group or

l~iSreally to fire, the G.G.C. can order" Fresh lay," and make
,\r prt'(.lictioll., but .it is n~t. a~lvisable to incur the deJa)' which
Causcl4unless the range IS hkely to have altered cOlll:uderably
(g.a.(J.t) . Q 2
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before they are ready. To decide quickly on this {loint i:l
most difficult, and requires experience and readiness on the I
of the G.G.C.

The following example illustrates the above explanation.
G.G.C. has noted that the range is tiecreasing at about the v'
of 50 yards ill 10 seconds. lIe receives the order to
firing" when the dial is showing 2225, and he knows that 1~e~
take his guns about 10 seconds to be laid and really. lIe I
fore decide s to fire when the dial shows 2175, and this
predicted range. But there is a difference correction of
yards, due to the P.F. in use being that belonging to
group. The final range which he gives to his guns is
2200 yards. 'Vhen the range 2175 appears on the dial he 01'1 ~',

Commence firing."
Considerable practice is required in making predictio1~s t

final range; if they are too long, valuable time is lost,
short, the G.L.'s are hurried; knowledge of the channel "'¥ tP
of great value to the a.G.v. The rate of movement 0 el~
dials should be carefully noted, as well as what the detachJl1}
are doing; an officer of experience can generaUy estimate l~

soon they will be ready to fire. 1'~
The G.G.C. will insist on all work being carried out

and quickly, but will always take advantage of pauses in net t
to allow his men to go unoer cover and sit easy, 80 ail 110 ,I

fatigue them unnecessarily.

Gun Captain& (Ca8es I and II).
As soon as the target is indicated by the a.G.o., the

lesponsible that the gun is kept trained on the target'tiJlI
elevated according to the dial, so liS to be ready for the
l'alJO'e.;

lIe will make racer corrections if necessary. e~
'Vhen the a.G.c. ordera, "Commence firing/' he will be enr

'J",
that all is correct before ordering his gun to fire~ ..
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lle is reRponsible that drill is carried out smartly and correctly,
at as his gun is concerned.

It Gun Group Commanders (Case III).
, e will order the switch to be put to lay at the time directed

ll1aking' his prediction under Gun Group COllW"IJanders
~e8 I and II).

[

Gun Captains (Case III).
he prillcipal duty of the G.C. peculiar to this case i:'lcare for
'lla.f~tyof his detachment; he must never put in the firing
'~ t1ll all are clear, and if" Fresh lay" is given, permit no
11 to ~o to the gun until he has taken it out, and given tho
el', "Take post to lay."

, Range Group Commander. .
all three cases the R.G.C. will carry out as complete super-I;as pOHsibleof the observers, and will be careful to inform

~lo. if anything goes wrong, either with the material or
~onnel of his command. He will receive and trnnsmit to his
~b\'er3 nU the orders of the B.C., unless the location and

er of the cells render~ this impossible.
l~e(or ill his absence the senior observer) will at once report
t e Battery Commander if an instrument is out of order from
Icause, 140 that alteruative methods of fighting the guns of
,gl'oupfor which it was working may be taken up at once.

I Ammunition Officer.
~dng fIction he will exercise a careful and constallt super-
~l\over the whole of the Fmpply, and keep note of all the
l,~\nitioJl expended.
!~eammunition officer should do all in hili power to assistl ,n in Itrriving at a knowledge of the state of his powder.

~ 
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, Though for peace practice it will often be advisable to
small batches of ammunition to prevent accumulation, in aC~
war the main point would be to ensure the greatest
of shooting by using the largest batches possible.

A B.C. should always be informed when it becomes nece~ 4.
to issue cartridgfs from a fresh batch. .

All temporary depots and expense stores will be fiIlt:d
from the main magazine and shell stores as the ammnnitIol\
them is expended, unless orders arc given to the contrary.

After action he will see that all li~hts are
that all stores are properly closed anel secured, unless order
the contrary are issued.

lIe will subsequently make a detailed statement to the B:t~ •
Commauder (or other responsible officer) of all ammull1t
expended and the remains.

(b.) A ca.~ematedwork, u'itlt P.P. installed.
Ex"';pt as stated below, the remarks under (0) apply,

, Indication of Tar,qet.:'-The Indication of target to
Cases I and II will' generally be a matter of difficulty.
possible, the B.C. should assemble the G.G.C.'s, and
point out the target to them. 'With a slow target, the t~
indicator tables might be successful. Or, the target hi e
been' indicated to the r.F. operators, and picked up by t l'

the B.C. might indicate it to G.G.C.'s by directing theJllbl
refer to the dials for its range and training. They would t

Jproceed as described in Section IV, Subsection IV.
Case of Layin,q.-It may sometimes happen that in Jl

instance Case III alone can be employed, and there may C

be occasions when this is difficult to carry out. Local
ment!'l must then be made to meet the case, and
recorded. .

Whenever possible, however, Case II should be emPlOyed,:!

use' 

uniforl11J 
1 

~ 
e"<.tinguiShed'J}
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Commencement of Fire.
\ W:ithguns as crowded as th~y are in' most casemated works,
, eCiltlcare will probably have to be given to the order of fire,
~asP.sI or II are employed, to avoid groups inconveniencing
C,! other by smoke. .

(c.) An open work, with one D.R.F. in3talledfor each Batter!J
. Command. . .
~xcel't al:'lstated below, the remarks und~r (a) apply .. '. . .
, ndication of 'l'ar,get.-To G.G.C.'1:'la!!lunder (a). The D.C.
I~ personally point out the target as soon as possible to the
, .]'. operator. .
Oase of Laying.-Only Cases I and II can be employed.

Qf Oommencement of Fire.-The remarks on ranging and orders
fire under (a) apply, but RC.'s range corrections will be put
the mnge indicator at the D.R. F. .
Gun (/roup Commanders.-As under (a) G.G.C.; Cases I and II.

'.le imltructions for prediction under (a) apply equally to this
, c, D.H.F. and range indiilators taking the places of J:>.F.and
lals. Difference corrections will almost invariably have, to be

l
'.~f?l.ied.Quickness and certainty in predicting can never be
tamed unless B.C. and G.G.~.'s are accustomed to work
gether, and place mutual trust, m each other. .
Gun (}aptains.-As under (a) G.C., Cases I and II.
lango Gr01lp Commander.-There w1ll not be one.

'. (d.) A.ca~emated lJ'~1'.l', 1vi;h one D.R.F. i."!stalledjor eadt .
. . Battery Command.:

he remarks under (a) a,pply except as stated below. .

l
'vase of Laying.-See under (c). .

....'{ndic,aion'o! Tar,get.--See und.er (b), except AO far as relates
• to indication by P. F.

(follmwncement of' Fire.-See under (c).

-
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Gun Group Comrnan,ders.-See under (0).
Gun Captains.-See unner (c). .
Range Group Cornmander.-Tllltre will not he one. '.

(e.) Fighting by Running Past Points.
I. In ths event of Pordng a Passage being attempted.:

There is one point at which fire is likely to he most
viz., when the ship is at the shortest range, and the line of It
is at right angles to her side. l~

lIence this is the spot where the heaviest fire should he
in, and the whole scheme must be arranged so as to ensure J.
LejlJ~ done. , 1~

The following diagram will explain the principle which SIIOII

be followed, such modifications as local considerations Illll,.'
necessitate being applied.

-
Direction of attack.

c
r.

F is a fort protecting a channel c c, F r is the shol'test raUg:
at which the line of fire .is normal to the vessel's armour, an~ \
the spot for the main salvo. Taking the highest speed at WhlCI

ships can enter and the time necessary to ensure every A'1\Jl

being ready Rfter a previous round, a second point pi shoulll v6

laid down; this is the last spot at which a, round Ahouhl be
permitted, any gnns which Canllot be fired here 8hould
their fire, •

-----------------------
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J :\t leaJoltthree minutes should be allowed to ensure this round
~.elllgready; 1'1 will be fixed so as to give this. Supposing the
tl~llgeof P t? be 1,GOayards and the speed. of the ves~el14 kIrl?t~,
1\V.ilatter WIll pass over about 1,400 yards In three mmutes. IlllS

1,1 give 1'1, and its range will be about 2,050 yards. A second

I
~~lnt1'2 may be calculated on the same scale of time, and its
ll~ewould be about 3,170 yards.

~Q~llder these conditions tables may be drawn up defining the
.,~1Ilt8'a.I,I.dthis information should be entered in the fort record
ok allli fighting book8, and the racers of the guns should also
lllark(~d for the direction.

l1'he position amI number of the points must vary according to
Ie <1ireetion of, and range to the channel.
011 the same principle fire can be defined, and continued

Itty0nd P on the inner side. This continuance will, however, ill
';/1 ,case of the intermediate forts of a line of defence, be seldom
( lcioUH till the la.st ship is pa.ssing; their best and most
'cessa.ry 'work lies with the ships a.t the most practical range.

~It would appea.r desirable tha.t every endeavour should .bo
\\1<1eto ,lisable the leading ship-a. vessel sinking, unmanage-
I

Q
(~, or IInable to keep her station, would delay all behind her

, Illes8the channel were a wille one.

1

12. A.'Jltinst llaidin.q Attacl.:.-Similar arrangements must be
Il~<1ein the case of guns provided with special case for use

\

~~nst torpedo boats. In this case it will probably not be
~lI'able to attempt to traverse or elevate the guns.

:.\A. fixe(l elevation and training, difFerent for each gUll, so as to
er tlHl channel, ,0r the 1!10st important part of it, with the

I
' !lad (If the shot IS mOHtlIkely to produce effC'ct.
I.betaih mU:'lt, however, be arr:uJO"ed locally to ll1C(,t the
"~ltieulal' 1'('llU ircrnents of each caRe.
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SECTIO~ tX.-l\1ANNING AND FIGHTING Q.F. AND,
. MACHINE GUNS FOR DEFENCE AGAINST HAIJ).

In time of war the strain on the manning details at
guns is certain to Le very severe. They 111 ust he on the a. el1~
day and night, perhaps for montlJR, and ready to mall the gl~le
if required at a few seconds' notice. Under the mORtfa.vourll
circumstances waruing of attack cannot be expected to l'ellCJ\
them more then a few minutes before they are required to oP~e
fire, and when they do 80 their targets will probably
numerous, very speedy, under fire for a very short time, Itll

perhaps only dimly visible. (See Sections II allll III.) Ii
It is clear therefore that officers and men must he particul:t~.1

selected for smartne'lS and activity, and that very tlpelll'~

training and organisation are a necessity. In the absence of It~ie
war experience under like conditions, close stud y of the pro1J1t y
needs of service is indispensaLle before definitely fixing It,f e
details connected with manning and fighting these guns. 1.;p
':lxperience gained from the blank practice in combination \\"1

the Royal Navy should be of the greatest aRsistance.
Precise arrangement .. must be made with the utmost Clt'h

locally after consideration of the special reqllirementR of elll'll
case. The following instructions are intelllied to serve ItS
guide to this end.

SUBSECTIOX I.-Jlanningo
Under the conditions outlined above, reliefs are a

and acc,mmodation for these mn,t bc provided in the immed1".
vicinity of the gullS.

-----------------------~ 
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~.l'wo reliefs will probably be sufficient .. The relief on duty
lhll rema,in on the guns, and at night will bivouac alongside of
i ern, making use of any shelter that is provided or can be
1l1provised.

I
ll' ~here convenIent depots to hold an ample supply of ammu-'
a Illon exist in cloRe proximity to each gun, a relief for the
lrmunition supply party will pro1ably not be required, but

eyand the relief off duty must turn out at once on the firl.'lt
1::,n firing. The ammunition party will then proceed without
. ~ther orders to replenish the ammunition depots; the relief
lOll duty should fall in at any convenient place, previously
aPpointed, close to the guns, so as to be available to replace
casualties, or men fatigued in action.
. If fixed ammunition depots close to each gun do not exist,
aoimeplace convenient for rapid supply must be selected, and at
It Ievents a few rounds stored there.

~d.,AU "'llare parte and stores belonging to the guns must he
lSposcc under cover close to them, so as to be available for

~:e~tting at the shortest notice.. .
rherf, should always be communication from each group, or

\There ~rroups are not much scattered, froni a. central group to
the look-out station or }.....O. post. (See Section III, Sub8ection 1.)
~he means of communication, telephonic, visual, or otherwise,
Il'lUstlIever be left unattended, and where it serves mOle than
~le group, orderlies will probably be required to carry warnings.
,l.eliefs for these details must also be provided.
• A rdief going on duty will be carefully inspected by its
.. G.O., who will ~atisfy himself that all details are present and
{now their dut.ies. They will then be marched on their guns as
\>on alt the relief going off duty has been withdrawn from them,
~ld oruered to Prepare for Action." .
.\ Although the guns should always in war be kept prepared for
I~Jmecliate action, it is desirable that preparatioll for action

tahould 1le formally carried out when each relief goes on duty, ill
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order to prevent defects which may occur after the first 1'1'e~
paratioll for action, going unnoticed. :Each G.C. will repol'
., All Correct" or otherwise to the G.G.C. as soon as he IHIS
prepared for action. I

The relief going off duty will not be marched off or dismissed
till the G.O.C. of the relief going on has satidfied himself th:tt,
no stores are deficient.

The G.G.C. will be particularly careful to see that the brc~eh
and firing mecllanism and firing batteries are in good worklug
order, sights properly fitted (if automatic, adjusted), and meaDS
of illuminating them by night correct; ammunition ready fol'
immediate issue, lamps ready for UAe,spare parts handyanj
ready for fitting, communications with the look-out station all
elsewhere in good order, and that the man attending theIII
understands any code or signals provided. •

When sights are not provided with their own means of illunJ1'
nation, arrangements must be made to admit of laying by nigh~
This is generally best effected by chalking the foresight, nn
causing a bull's eye lamp to be held or fixed so as to
illuminate it. ,

1Vhere there is a rise and fall of tide, automatic sights must
Le readjusted at frequent intervals. .

Every firing battery should be tested once ill each relief WIth
a primer in an empty cartridge.

Spare parts should be occasionally fitted, but to avoid guUS
Leing out of action if required at short notice, this should be
Llonegun by gun, and never at night or in thick weather.

Lamps should be lighted half an hour before dark. ,
'When the G.G.C. is satisfied that everything is realIy fof

immediate action, he will allow his detachm;mts, with the excep.
;iOllof one man for watch duty at each gnn, to break off, but
,vill 011 no account himself leave the group, or allow any man of
detachment to leave the immediate vicinity of 11isgun without

lerlllissioll, which should be most sparingly giveu, and as a 1'\110.

.
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~1.1I'y when the ma.n can be temporarily replaced by one of the
ehef off duty.
o '.rile llIan on wa.tch at each gun will he frequently relieved, in

I{del' to avoid tiring his sight. He will remain by his gun and

lttep a continuous and sharp look out to seaward, reporting to
~.l~ a.o.c. at once any ve~sel which approaches. 'Vhere ~hc
t1hng of the group does not allow of a clear and extended-vIew

, 0 seaward, it will be advisable to select an additional watch
~ost,where one can be found, as near as possible to the group.itldkeep it constantly manned and relieved in the same way as
lhe watches on the guns. Endeavours should be made to train
lIen at watch duty at the guns by day and night, so that they
~lay be able to recognise the different types of vessels and

I escribe them and their position accurately.
tJ A.t !light or in thick weather, guns will be kept loaded, but
f Ie breech will be left open. :Machine guns will be kept ready
01' rapid fire.

A.t night, it will pro'bahly be advisable to keep the guns of n.
~l'ouptrained on divergent lines, so as to divide between them
~~dcover the outer limit of the illuminated area, and to set the
~l~hts of each gun at a range corresponding- to the distance of

,this limit at the training given. By~this means wherever a boat

I~ay firKtappear, at least one gun should be ready to fire without
'IIlIay.

1
Where guns are so close together that the .flash from cordite

ehargeK has a blinding effect on detachments by night the
!Ildeavour should be made to erect screens so that men may

i ~ot be exposed to the flash of adjacent guns; that from theirj ~n will generally be screened by the shield.

\ \. . SUBSECTION H.-Fighting.

i Commencementof Fire.-If the G.a.c. receives warning fromIlhe look.ont .mUon of impending attack, be will at oncf order

j 
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his detachments to take post and load (if th~ gUllS are not loade1);
and make every preparation for opening fire as soon as ,t 1 \
enemy appears within range. 1

B!J da!J.- 'Vheu any craft is reported by one of his me~l .01
watch, he will make a careful scrutiny of it; and if he COllSHl;~J
it in any way suspicious, will refer to the look-out Htation 0

8identification of it If obviously hostile, or if reported 80 by tfb ,
look-out 8tation or by the examining vessel, or in the case 0 ,91

torpedo boat which is unable to prove itself friendly, he will (le
the absence of any local orders to the contrary) open fire a'l car J

as possible. e
B!Jniglu.-IIe is responsible for the immediate opening of ti~s

011 any small ~mft he may see. When ~ny boat o~'.vessel 1
0rcported to 111m,he must come to an lIlstant deCISIOnas t.

whether it is of 'a type which he is LoulHI to attack. TOl'ped~
boats will invariably be treated as llOstile unlCHs they can prov
themselves to be friendly. It is extremely unlikely that friendl!
boats will be allowed to enter the illuminated area at nigh,
owing to the impossibility of distinguiHhing at the guns betweel~
friend and foe, Lut should they be permitted to (10 so, some secre

dsignal would doubtles8 be agreed upon locally, and promulgltt~~.
to those conceflled. Such permission, however, is strongly to uB \
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 abt'leJict
of any special arrangements of this nature, a friendly 1Joll

kentering the beam of a light does so at her own risk, awl if snl! .1

or digabled is alone to blame.
If the G.G.C. decides to open fire' .
(i) where automatic sights are in use, or if the setter cal~

ollserve the fire, he will at once. give the command "IndependeJi
}'ire," and may allot to each gun ita target, or leave the gUll
]aJers to select them ~tS he considers best.. . ': J .
, (il). Under otbe.r circumstance. he will give the rango, 'U

j
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1eflectioll,and the command ., Rapid Fire." Fire will. then be
~al'riedon as laid down in Part IV, Section VII, B.

l3y nirrht or in thick weather, when it is important to take
l'U\7antage of every second thai a boat is visible, the first round
at each gun should be fired by the man on watch at it, but the
l~etacllTnentwill inuuediately take post, and fire will be continued
III the lUmal way.
:i Selection and indication of:Parget.-\Vhere an atta.ck is made

I
II force, selection and indication of target will probably be
!~atter~ of extreme difIicn.lty,. particularly at n~ght, o~i~)~ to
'Ie large llumber of boats lD VIew at the same tIme. EfficIent
~\i8trilJlltion of fire is of the utmost importance, and previoUl~
I;lnueriltanding between groups as to selection of targets would
Ilt!lpear to be necessary, in order to avoid one or two boats
II!I-awingthe whole of the fire, while the rest escape it. What-
Ib\7erscheme for the distribution of targets is approved should
, e thoroughly understood by all G.G.C.'s and (in case of inde-
~elldellt fire) gun layers concerned.

Itlllication of target can pro'La'Lly 'Le 'Lest effected by both
escrilJing and pointing to the boat selected.
Orders of Pire.-On account of these difficulties and for the

~ke of rapidity" Independent :Fire" will be the normal order of
\ ~rel when automatic sighting is used, or when, with ordinary
i~lghts,the setter can observe the fire awl correct the elevation.
[trnder other cireumstances Rapid Fire" will be used.
\ Obs(!rvation of Pi1'e.-In all cases the G.G.C. must keep a
i\l'efnl watch 011 the effect of his fire. \Vhen using rapid tire
1'11(1 o}'\linary sights he should endeavour to gain assistance irl
I'timating the range from a knowledge of local sea or shorei~arks, if any are visible:. lIe must be careful not to be misled
I~ his ulJservation of fire by rounds fired at the wrong target, or

\ t~bmother groups, or, especially at night, by shells grazing short
I \Jt the target amI bursting on ricochet. .I D,jl""lion I and 1'o,:nl of At/ack.-Deflection will require

_ 
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watching. TIle endeavour should be made to direct fire I
below:- .

(1.) At the part of the hoat occllpiell lly the boilers, inJury I,
which will entirely disable the boat. (J aIld 3-pr. Q.l!'. ~t111{
have however hardly power enough for the effective attac ~i
boilers, especially when the coal bunkers, which protect the
are fairly full. Or :_ ,

(2.) At a point well forward, for choice in the bow wave, B

j
that by filling forward the boat may Lecome uown by the hetti
and unmanageable. ,

If (2) is aimed at, deflection may be almost disregarded if
bow water line is laid on, or at all events very little change W'!j
probably be necessary, as th(' travel due to the time of flight WI I
tend to bring the projectile to the right Brot.

But in the case of (1), if the bow water line is laid on, and th1approach is, as usually happens, in n straight line diagouaU.\,
a~rOS3the front of the group, more deflection will be required ll-i
the target gets nearer, for the followIng reason :-The boilers 0 ,
a torpedo Loat or destroyer are situated about midway betwecI)j
stem and stern, or roughly (with a 1st class boat or destroyer)!
from 70 to 100 feet from the stem. At the beginning o~ ~I
diagonal approach the keel of the boat will at most coincide 'Wltbl
the direction of the line of fire, and therefore littl,e or no
tion will be required. As the boat approaches and passes t 101
group the line of fire will ultimately become almost perpellal
dicular to the keel of the boat, and nearly the whole of the ~8'
to 100 feet will have to be allowed for by giving deflection to t /,
Bide from. '/.Chicl/. tlte boat 1" coming. 'I'he shell of a 12-pr. Q.l!t
laid without deflection on the stem of a boat distant auot1
3~ yards, and moving £0 knots at right angles to the line of
WIll only strike about 15 ft. aft from the stem. Consequently ~()
attack the boilers would require from about ,4' degrees ,1
t5! de~rees deflection towards the stem. This is a grent" I
deflectIOn than any flights admit of. I

I
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With the 12-pr. therefore} which has power enough to
Iletrato full bunkers and Imrst with uestrllctive effect amonO'

uOilers and machinery, it may be 'veIl to select the watcrlin~
/(101' tile fUl'emost flllmcl as the part to lay on. \Vith au tomaticightst1lis would also llave the advantage of getting rid of the
~1;lCcllr[',cylikely to be causell hv false height due to the Low
IIQ\'eexcCI)t at short ranges. 'Vith all sights it would reduce
'Ie deflection uece.-:sary to the same limits as in the case of (2).

(g.a.d,l) R
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, j
L

81~C"1'ION X-SUl\I.MARY OF DUTIES O}<'OFFICEPS,.'
AND OTHEHS.

SUBSECTlO~ I.-.Th~ Fire Com.mander.

He is charged with Fire Control. (See Section III, Sub-
section II.) .

On taking up his duties he becomes responsible to the SectlO~
Commander fOl' the efficiency and general preparedness for -Wil,
of his entire command in every detail. )

lIe must be well acquainted with the general scheme of defence,
for the fortress, and especially with snch portion of the artillcr{
scheme as relates to his particular command, and will £>cethll~
the provisions of it are carried out. (See Ficrbting 1300

Section III.) b t'
Any deff\cts or deficiencies he must fIldeavour to mak,-egood 11.

once with whatever means may be at his disposal.
He must have a full knowledge of the nature and positioJl 0e

obstructiOl~s, electric lights and mine fields, and must lllt"r
concerted action with the oflicers responsible for them eithll

yldirectly or through the Section Commander, as the latter JJIll \

direct. tl e
He must also be aware generally of the disposition, &c.,.oi I) I

infantry or field force, if any. protecting the rear of his
lIe must ensure tllat all his subordinates are conversant \\'1 e

the duties required of them under all circumsta.nces, and
constantly practised in them; and that all permanent 01'( e d :
and in,trnetions relatiog to them are eareCully recorded a.,'J.'
available for reference to those concerned . •
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1'h~ Senior Fire Commander of a section will act as artillery

adviser to the Section Commander.

SUBSECTION H.-TIle Battery Commander.
lIe iRchargecl with Fire Direction (Section III, Subsection II),

and is responsible to the F.C. for its proper performance.
lIe is responsible to the F.C. for the etliciency and general

~l'eparedness for action of his command in every detail.
.Any defects or deficiencies lw must report to the F.C., and

l~deavour to make ~ood at once with whatever means may be at
lIs disposal.

lIe must be acquainted with the general scheme of defence
ror the fortress, and thoroughly conversant with such portions

the Artillery Scheme as relate to his particular command.
I ee Fighting Books, Section HI.)
lIe will ensure that 'all his subordinatP-s have a thorough

tnowle']ge of the duties required of them under all circumstances,
tnd are constantly practised in them; and that all permanent
lrders and instructions relating to them are carefully recorded
llld available for referenc~ to those concerned.
l ,

SunSECTION HI.-Tlte Gun Group Commander.
All guns except Q.F. ,guns used for defence. against raid.

',.'l'he O.G.C. is responsible to the B.C. that his group and aU
Hails and stores connected with it are efficient and fit for
~tion. He will conform generally to the directions of
~ction VIII .
. In a<~tion lIe will always be with his group, and is responsible
l'lt- discipline in it, and for the quick, quiet, and efficif'nt service
:1his guns.
lIe will ensure that the ammunition required for the immediate

el'vice of his guns is always ready to hand.
No gun of his group will he pt"ed without his order.

(g.n,d.1)' R
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lie has normally nothing to do with selecting the order of ~~:'
projectile, or target,. with orderin~ the commencement of I;
or with observation of fire But ill case of damage to rangs
finding instruments or failure of the ordinary conllllullicatiote
with the B.C., he must not hesitate to take upon himself t I

responsibility for independeut action in these matters.

Q.F. [funs ?teed for deja nceagainst mid. ,

lIe is res.ronsible for fire direction as defined ill Section Ill,
Subsection II. . t

lIe will be always present with his group, and will carry ~l~

the directions of Section IX, subject to any local orders Wl11li

may be give!!.

SUBSECTIOY IV.-The Range G'roupCommandor.

lIe is responsib!e to the Battery Commander (or Battef~
Commanders) that aU instruments in his charge, and t~e
communications belonging to them, are in gool order, and t

. operators properly trained. .
In action he will exercise a general supervision over thCl1J

lIe must therefore have an intimate knowledge of the r.F. llllj
tIle method of working it. f

In action he will receive orders as to targets and correctioIl to
fire. Such orders must however be at once acted on by tIt
operators at the different instruments in the event of his Jll!a
being actually present in the particular cell at which an order 1
received. .

lIe will conform to the directions of Section VIII, l,ut
necessity or otherwise for a Range Group Commander deper'I!'
ing entirely upon local conditions, the actual details of lie

charge and duties must to a great extent be decided by tl10S..
in command :It a station where he may be reqnired.

.-J.-~ 
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The warrant officers, N.C.O.'s and men permanently
are as follows :-

Master gunners. IMachinery gunners.
Armament artificers. District gunners, and Storellle!l.

The position in action of a master gunner is at the artillery sto:e
of the portion of the armament under his charge. lIe is 11l
immediate charge of the district gunners, and is reRponsible fori
the custody and issue of stores of all kinds. .•

Artificers are detailed according to local requirements find ltrs
under the immediate command of the Inspector of ordnaIlce.
machinery. Their positions in action will be decided 10calIy. ",
; Their duties are the care and preservation of the gun mount-

ings, and of all mechanical details connected with the fort .
. The district gunners are immediately responsible to the master

gunner for the care and cleanliness of the gul1l~,mounting~,
8~ores, &c., placed in their charge. They should, as far as 1S
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 18
under their care, and also of the storage and means of supply of
the ammunition for the same.'

As a great deal of the daily routine work of a district gunner j
has, especially where the guns of a master gunner's charge are
much scattered, to be performed without constant personal supcJ
vision, it is most desirable that they should be reliable men, ltU1A
not frequently changed.

The duties both generally and in action of district gunners, itS
well as the number required for each work, /Should be defined
locally and recorded in the Fort Hecord Book. .
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SECTION XI.-EXEIWISES IN COAST DEFENCE •

.1. With a view to eneouraging the study of the method
bhereby an attack by hostile vessel~ upon coast fortresses Illay

best prepared for and defeated, offi0ers of Garrison Artillery
\\rill l'e required to solve problems during the winter months in
Connection with a supposed attack on the fortress in which they
are q l1artered. ...

2. The solution of such problems will take the place of the
l'(econnaissance and road sketches for officers of other branches,
1Jide Queen's Regulations).

t' 3. The exercises will be set by the C.R.A., and after comple-
1011 l,y the ofticers to whom they are allotted they will be

CriticiHed in writing by majors of batteries and lieutenant-
~ol()nela commanding. They will then be considered by the
.R.A., who will cause his remarks on them to be comm unicated

to the officers concerne(1 by lieutenant-colonels commanding.
4. In order to facilitate the preparation of such exercisc:s,

elamplcs are given here showing the character which they
ahould assume. These examples may be modified or enlarged as
~equired. The" General Idea" and the Instructions are to b~
tawn up by the instructor, who may be the C.RA., or an

officerapI)ointed by him, and to be given to the officer who is to
elecute t le exercise. . .

5. TIle exercises drawn for any given fire command or battery
CommnndIllay be varied from time to time by introducing any
~~ua1ties which wonld be likely to occur, by altering the number
of mC/I available, &c., &c. .

I, G. It is desirable that every captain and subal tern officer
~houMtlOlveone of these problems during the winter months,

.
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provilled that the C.RA. shall have fuli Cli"(Tdioll to
an officer in the preparation of cllarts, fort Looks, coal'lt 81\1'VCY~

&c., or any other kitHi of pmctic:lI antI l1Flcfnlwork, instead ()
employing him in the solution of such problems. e

7. The boob of reference required in the solution of t!lCS
problems are thoEe found in the company and sub-district
with the alldition of the Fort necord Books and attack sheets.

EXERCISE No. I.

(.lV'ote.-This is an example of the form of exercise whic~
should be set to officers supposed to be acting as ji-'ire COlli
manders).

uENEUAL IDEA.
(1'0 be made out b,1/tlte Instructor.)

1 ',11(a) Nam0 an actual fire command of the fortress in w lie

th~ officer who is to solve Ole problem b statiolled. 1e
The fire command named is to be treated as it is, with t 1

existing forts and communications. t
(b) State nationality of enem.r, provable ships to be expectct,

and date of commencement of hostilities. .
(c) Detail the Artillery avallable to man the section, ShOWI.~f

number of officers, N.e.a.s, and men, and the corps to wh1

1they helong. . IJ
(d) State the numhers and general disposition of the tic

force co-operating in the defence. '-Ie
(e) Give the date of arrival of the several corps, and prou:w.

date of withdrawal of any portion.</, Give general positions of camping groUlHI available. Iv1'
(q) State what means of tramp0l't is available hy road ant . ,

water.

CI;~:~) 
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r, ~0J IIdicate the loc3.lity of the mine fieltls, and the position
~ll<l ImtUl'e of any obstructiollf; which would be made use of
III tinlf' of war. •
1\ U) ~tate what electric lights are ayaiJable, if these are not
already e~ablished.
I (j) 'Introduce any casualty which might be likely to occur to
e~lsting communications, &c., both before and during action.

r ORDERS.

(7'0 be given by tlte In8;ructor to'tlte Officeru,lw 1'8 to carr!! out t!le
Exercise.)

1. Detail your own Staff.
2. Tell off the Troops, as given in General Idea (c) to the

\>ariOl1H works of the ]'ire Command. .
.• 3. Where .Auxiliary Troops are employed arrange for a proper
distribution of R.A., officers and specialists for instruments, &C'.,
"'hen required.

4. Draw up plans for thA training of Auxiliary' Corps on
nrrival, detailing the hours of drill, and arranging for the dis-
tribution of Instructors.

5. Arrange for the accommodation of troops in camps or forts,
as required, stating what corps are to be encamped, and where,
aha wllltt corps are to be accommodated in forts, &c.

6. ]'ix landing places for reinforcements and parties coming
Qy water, stating the favourable times for these parties to
arrive, considering state of tide and security from enemy's
6re.

7. :Frame orders to ensure the immediate and complete man-
tling of your command in case of sudden attack, whether by day
01' night. .
'8. ])i'aw up orders l'egarlling the disposa.l of ha.mmocks, arms,

a.ccoutrements, kits, &c., in action.
i , '
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~. Frame fire orders and give orders regarding water supP!!
and cooking both in camps and in forts. J

10. Arrange for the temporary treatment and eventual rcrnOVI
of sick and wounded. il-

II. Arrange for all communications whicIl you consider
sa.ry to supplement those already established, or as arternatI"!
III case of casualty.

12. Arrange for transport by water, where required, betwCCl
your command post and the fortg, and between the severa
f()rts, for ordf,rlies, reinforcements, &c. .

13. Rtate what steps you consider advisal)le for stl'engtheIl~Il~
works, improving cover, concealing emplactments, constrllctlll/'J
temporary accommodation, &c. d

14. Arrange for the early idt>ntification of hostile vessels"all t
the detection of raiding craft. If your command post is nos (
cOl1venientIy placed for thili service, state where look out post ,
are to be established and what communications must be proYldedj
. 15. State allY alterations or additions which you recOIDrnCIII
in the ca.'leof mine fields and sea Obstructions. .

16. Is~ue detailed order8 for the distribution and use of the
." armament for general defence." ) I

17. Fix positions for electric lights, if not already establishc( i
and state what area you propose to illuminate with each, ab(
whether any power of training is to be allowed to it. If t
poBitions of lights are fixed, suggest any alterations which yo
consider advisable. . . e

W. Issue any special instructions which you consider requlillt
for de!l.ling with raiding and c()unter-mining attacks, whether bY ..
day 01' night, in clear or in thick weather.

19. Make arrangements for the safety of allY command r(!sta, J
I).F. or electric light emplacements which may be in situatlonlJ
exposed to a Budden rush.

20. I""ue anyor"crs which may he necessary witl, reganl,!O.
the n,ethod of meeting the se~eral pos.ible forms of attack, t ,0
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\> l'opoHedpIau of action and the scheme for co-operation of the
41'10UR forts.
21. Make such suggestions as may occur to you, as to any

I~eps you consider necessary to complete the efficiency of your
. e command.

I EXERCISE No. II.

ih (Note.-This is an example of the form of exercise which
I~ould be set to officers supposed to be acting as Battery COlll-

andel's). .

t, GENERAL IDEA.
(To be made out by tlte Instructor.)

I (a) Name an actual Battery COlllmandt>r's unit in the section
tll which the officer who is to solve the problem is stationed;
he unit to be treated as it is, with its existing communications.

(b) Detail the Artil!ery lIvaiJablt>, Ahowing thp number of
ofllcers, non-commissioned officers, and men, and the corps to
~hich they belong. .

(c) Name the site of camp for the troops manning the fort,
any.
(d) State what electric lights are established and the areas

~hich they illuminate. .

INSTRUCTIONS.
(1'0 '!Iegiven by tlte Instructor to tlte Officer u'lw is to carry out
: . tile .Ea:ercise.)

I 1. Dmw up a complete manning table on the usual form, and
'~~lain tlu.>. arrangements made for fighting those groups (if
Illy) wldch cannot be regularly manned.
2. If rdnforcemellts are to arrive by water, detail the arrange-

nellts to be made for landing them. .
3. Show how you intend to distribute your men in c~mp and

~ 
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in the wCll,ksfor accommoda.tion, keeping' in view the lH\c('s~iIJ
for quartering groups and other units intact. . . .j.

4. Give a detailed plan of the camp (if any) showing <listl
butio!l of tents, and distribution of units in the camp. k

. 5. Give a detailed statement of accommodation in the wor
showing distribution of units and stating what hammocks, (I
any) are required. r

6. State the amount and sources of water supply, and whethe
sufficient. l

7. Frame fire crders, and give instructions regarding use 0
water, cooking, &c" d

8. Formulate orders concerning the temporary treatment nIl
disposal of sick and wounded. . d

9. Detail the arrangements to be made for observing an
communicating any preconcerted alarm signal.

',10. Give orders regarding the parading of manning details.
11. Frame regulations for the disposal of hammocks, (if any)

small arms and ammunition, 1:its, &c., in action.
12. Select your own command post, and those for any group!

where it is essential that the G.G.C., s}lOuld have" Fire DireC

tion," and detail the stations of master gunners, district guuuers
and artificers. .

13. Determine the means of range finding and of commulll'
cating ranges which you intend to employ.

14. Specify the meaml of communication to be employed be'
tween ,Yourself and your Range Group and Gun Group
Commanders and Ammunition Officer, and between the rlll.Jg~
finding statiolls amI the groups, for the purpose of pasSlJl~
orders and information. Provide for alternative meanS 0

communication where a break down is to be contemplated.
15. Specify the method of laying to be employed, both nor-

mally and nnder any Rpecial circumstances.. 1
16.. Arrange for a system of observing fire both for line nt:(

elevatIOn.

.j
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17. Explain the process of ranging you intend to adopt in the
Cl\SQ of each form of attack with especial reference to the Orders
of Fire which will be used.

18. Oive special il1structiom~ relative to fighting by night
,~here this necessitates allY modification of the above. Arrange
) Or the lighting of the gUll floor, cartridge and shell stores,:
IlUa~a.zines,&c. .

'j' 19. Explain in detail the a.rrangements made for a contin,UOU>4
SUpplyof ammunition to the gun floor, and E-ta.tethe positiollS
cUosenfor temporary deputs of ammunition (if a.ny).

20. Make oetailed arnmgements for the safety of any posts,
:e1nI, lI:Lcements, &0., which may be in situations exposed to a

jal.ldden rush.
, 21. Give orders regaruing reinforcements to meet ca,sualties
Ito men in action, and for the relief of specialists and detach-
\ lUentoswhere required.
I 22. ~lake suggestions as to any steps which you consider

I
llcceSS;try to increase the etliciency of your comma.nu.

EXER(;ISE No. III.

I GENERALIDE~
(To be nwde out by t1~eInstructor.)

.(a) Specify a harbO\~r entrance or nal?"?W passage provided
'~lth Q.F. guns, or wIth heavy guns firIng special case for
, ~efenee aO'aillst raiding attack. •
i (1)) J~n~merate the gUllS which are incluJed in the scheme.

(c) Specify the troops available, showing the number of
{)niccrl'1,N.C.O.'s and men, and the Corps to which they helong.

1. (d) Name the sites of camps (if any), anJ nature and extent
Of any temporary accommodation anthorised.

\: (e) State what electric lights are available. awl define the
i Itteas whir-h they illnminate Ir' .' .

~ 
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(,) Specify the exact situation, extent, and nature of t:1:
boom or other obstructions to be employed; whether t I
entrance fer traffic is to be closed at night, and if so, ho,~ all
at what time closed and opened. . e

(g) Specif,y the alarm sIgnal, and state from where it wIll.bh,
given. Detail the, arrangements and communications WhIC
exiRt for giving warning of attack.

(h) State the Rtrength of attack to be anticil)ated.

INSTRUCTIONS.
(To be given b!J the Instructor to the OjJicer wltO is to carr!/ out

tl~eExercise.)
1. Draw up a complete mannilJg table on the usual forflllshowing reliefs.
2. Draw a plan of the entrance or passage, showing positionfl,

of the obstructions; position of the electric lights, and :treaS
illuminated; position and effective fire area of each grOllp; ]<'.0.
post (or look out station), and communications (if any) froJIl
thence to the guns. , .

3. Issue orders for the accommodation of i.he manning details.
4. Give a detailed' plan of the accommodation, showing d

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 appliutble
to all troops included in the general idea. . .',

6. Give orders regarding the temporary treatment and dIll-
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 efficient application.

8. Detail fully the arrangements to bf' made for keeping ,:to .
efficient look out without unduly haraRRing the manning detall~,
and for observing and acting on any precollcerted alarm siqllltl,

------------
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I. 9. Give orders regarding the parading of details.
I 10. Issue orders as to the provision of reinforcements and
l'e{>lacementof casualties in action.

11. Make detailed arrangements for the lighting at the guns,
etlJense stores, &c., at night.

. 12. Issue general instructions as to the selection of ta.rgets by
groups, and the orders of fire to be employed, with a view to
~reventiDg fire being concentrated on a few boats while the
otherHeHcape.

13. Give any general instructions which you consider ad visable
~ith regard to ttle choice of tbe point of attack on boats. (See

) ection lX.)
14. Give directions as to in8pections and testing of guns,

lUOU11 tingR, and other stores, and to the periodical fitting of
Iilpnre parts.
, 15. Where heavy guns firing special case are included in the-

i\~heme,make all arrangements and issue aU instrnctions for
their (:1Jicient use. (See Subsection II, Section VIII.)
t 16. Make arrangements for careful training of aU details from
he moment that" mobilisation is ordered.
17. Issue /tHY further orders or make any additional arrange-

lQE:'ntor recommendations which you consider ad visable.

~.
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