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13-PR. RIFLED MIJZZLE-LOADING GUN OF 8 CWT.

DESCRIPTION.

GUN, MARK I,
Front i.spiece.

- 5 exterior .... .... .... .... Wrought iron.~ateua tube .... .... .... .... Steel.
nominal .... .... .... .... 87~865inches.Len~tls ~~ (total .... ..,. .... .... 92 incises.

Weight, nominal .... .... ,.,. .... 8 cwt
Preponderance ... .... .. ..~. 11 lb.

I calibre .~. ..,. ,.,. .... 3 inches.
length .... .,.. .... .... 84 inches.

Bore .... ~ capacity, including chamber .... 6l7~8cubic incises.
area of section inc1udin~1
~ rifling .... ‘ ...~ ..~ j .... ~ square incises.
diameter .... 3.15 inches.

Chamber ~ length .... .... .... .... 14~13inches.
capacity .... ... .... .... 11O~38cubic incises.
I system .... .... .... .... Modern polygroove.
twist .... .... Uniformly increasing from

1 turn in 100 calibres at
breech to 1 tursi in 30 at
9 inches from muizle, the

* remaining 9 inches beingRifling a uniforni twist of 1 in
30 calibres.

length .... .... .... .... 5 feet 9 inches.
Inumber .... .... 10.

I grooves ~ depth ... ... .... 005 inches.• L width .... .... .... 0~509inches.
• Means of rotation ... .. . . . . ... Copper gas-check, without

projections.
Vent of hardened copper .... .... .... 7 inches from end of bore.
The gun is vented at 7 inches from the end of the bore, to enable the

cartridge to be ignited near the centre, which increases the muzzle velocity of
the projectile.

The forward vent causes a certain deposit of debri’s from the cartridge, and
the enlarged chamber and choke prevent a thorough action of the sponge.
Great care should therefore be takers with these guns to ensure its removal.
Wet sponges should on no account be employed, as the amount of debris

of cartridge is thereby increased.
The gun should be frequently searched.

SIGHTS.

- i’late I.
The gun is central sighted only :—
Two tangent scale sights (viz., one long and one short), and i~provided with

the former graduated to 120, the latter to 5°.
These sights are placed in the gun at an angle of 10300.
The tangent scale sight is made of steel with a head forged solid with th~

bar, having a bronze sliding leaf worked by a deflection screw with a milled
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head. Tli~leaf is fitted for the p~r~oscsof rough laying with a notch ~
inch deep, protected by rising planes on each side. Below this is a cupped
recess having in its centre a sniall hole ~05inch iii diameter, to be used for tine
sighting at long rang~.
The muzzle sight is a bronze block with keep-pin fitted into a slot in the

dispart patch. Tlsi~block is furnished on its upper surface with a small
bronze conical sight, for use in conjunction with the notch of the tangent
scale sight for rough laying, and below with a reading windowand cross wires
for use with the small hole of the tangent scale sight when fine laying is
required.
When the sights are not in use the sight block is removed from dispart

patch by withdrawing the keep-pin, and a preserving block is substituted and
retained in position by the same keep~pin.

CARRIAGE, LIMBER, AND WAGON.
(Lsbt of C1~anges,§/423~).Y)tJ~-~

CARRIAGE, TRAVELLING, STEEL -FIE~D~.RJ.J~13PR.
(WITHOUT LIMB~R~,MARK 1

Plate II. ~~---H~- - - - -

The carriage consists of two bracket sides, connected by transoms, bolts,
and trail eye, and an axletree bed with axietree.
The brackets are constructed of steel plate, rivetted inside the flange of an

angle iron frame. The trail eye, of wrought iron, hasa loop forged on it for the
hook of the dray chain, and is fitted with a moveable steel.
The axletree bed, which is of light steel plate, constitutes, with the steel

axletree, a bowstring girder.
The axietree ar-ms are 2nd class, and will take any 2nd class metal-naved

wheel, but special 13-pr. wheels are supplied.
• The wheel is 5 feet diameter, having a tire 3 inches wide by •75 inch thick,
with the edges rounded. The tire is secnred by six bolts, with nuts and
washers, one at the middle of eachi felloe-.
The nave is in three pieces, viz., ass inner and outer flange of gun metal

and a pipe of phosphor bronze. The inner flange has six strengthening ribs
cast on it, while the outer flange has a grease chamber, with three filling holes,
closed with gun_metal plugs, fitted to take the general service plug key. The
flanges are connected together by twelve triangular bolts with nuts.
The wheel has a dish of 2 inches and strut of .75 inch. It is interchange-

able with R.M.L. 9 or 16-pr. wheels.
The elevating gear (Plate V, fig. 2) consists of an arc,B, attached to the ens-

cableof the gun,having teeth on the rear edge, in gear with a pinion, U, on the
same spindle as a worm-wheel,D,which is driven with a worm, F by a hand-
wheel, placed on the inside of the right bracket of the carriage. The arc is
kept in gear by the bracket K.

The pinion has a projection on it, E~winch forms a friction cone to the
worm-wheel, and, to regulate the friction between them, two nuts, (/, If, are
placed on the spindle. An indiarubber pad, L, is placed on the rear transom
for the gun to rest ois in travelling.
Thecarriage is furnished with axietree seats (Plate V, fig. 1), having sliding

foot rests. The seatsare supported on six spiral springs,A, A, and have guard
irons and back straps.
An additional hand strap, besides that on the advance ring, is attached to

the ~uard iron on the inner side.
Awrought iron bucket, lined with leather, is fitted uncjer the trail to receive
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the jointed end5 of the sponge and piasaba brush. There are fittings on the
brackets for a long and a short tangent scale, each carried in a leather case,
and also iron loops for heather cases, in which two ease shot and two cartridges
can be carried when going into action. On the trail, besides the cases for the
tube and fuze pockets, there is an additional leather ease, in which a cylinder
of time fuzes can be carried when going into action.
‘there are mud scrapers placed over the inner flange of the wheel naves.
A special handspike is used with this carriage. It is made straight and

has a square point. It fits into asocket between the brackets of the carriages,
and is secured by a pin.
The sponge has a head coated with wool, and has a rammer head on the

same stave. The latter is not recessed for tho point of the projectile, but hai
a wrought iron nut let into the centre to receive the worm wadhook.
A sponge, wood stave, jointed, differing from the above only in having

the stave made in two pieces, connected by a folding metal joint, and kept
rigid, when required, by a phosphor bronze collar sliding over the joint, is
intended to be carried as spare under the carriage, where the space does not
admit of the long stave.

LIMBER, WROUGHT IRON, FIELD, R.M.L. 13-PR., MARK I.
Plate IlL

The limber consists of an iron axletree bed with steel axhetree ; four tee
iron futehells, a wrought iron splinter bar, two tensile stays, a limber book, a
platform board, footboard, and slat. The axletree and bed form a bowstring
girder, similar to that in the carriage. The axhctree is interchangeable with
that of the carriage or wagon.
The limber hook, attached to the two centre futchsells and the axletree, is

fitted with a uioveabhe steel and has a steel key, but with the arm at right
angles to the feathers. A leather case for the grease-tin and oil-can is placed
in front of the liisiber hook. Mud scrapers are fitted over naves of the wheels,
and iron bands, with a leather lining for the shovel and spade, are placed under
the foothoard.
The limber boxes are arranged to open towards the rearby the siche folding

down, the side being supported when open by jointed stays. Each box is
fastened when closed by an improved lock and two tnmbuckles and hasps.
The guard irons are niade 4 inches higher than those of the R.M.L. 0-pr.
Each box is constructed to carry eighteen cartridges in a cartouchse, and is

titted with five steel trays, in which may be carried eighteen projectiles, with
a proportion of small stores, fuses, and friction tubes.
The projectiles lie horizontally us the trays, with their bases outwards, and

cads tray is secured by a spring catch. -

The near and off boxes are similar, except that their fittings are reversed.
Each box is secured to the limber by two clips at the rear, and a nib iron

with a screwed pin at the front.
There being no centre box, each gun and wagon limber box carries a

percussion fuze box for R.L. fuses. The box is arraiiged to hold eighsteen
amid is fitted with awood block. The lid of the box is lunged and lined ~vith~
leather, to press on the top of the fuzes and hold them securely. The box
stands on thte hinged side, and has two clips on the opposite side to secure the
lid, as well as a loop for lifting the box from the tray.

Ileight to centre of gun ~ i~ -

I carriage £w~thwheels ..., .... S 4
without wheels ..,. ..,. 7 3

Length of 4 axletree,... •.•. ••. .... .... 6 3k
I carriage and f without gun •... .... 19 7
~ limber 1 with gun .... .... 22
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ft. i~.

Minimum space through which carriage can turn
Angle of trail .... .... .... .... ..., 30’
Maximum elevation .,.. .... ...~ •.,. I6~

,, depression .... .... ..,. ....

ftrack .... .... ..,• .•,•

Wheels i. diameter.... .... .... 5 0
cwt. qr~.lb.

Weight f carriage .... .... ... .... 11 3 1
empty 1 limber .... .... . ii 3 3

23 2 4

WAGON, WRoUGhT IRON, AMMUNITION, R.M.L., i3-pi~.
(WITHouT LIMIIEIl), MAIu~.I.

Plate IY~

Tile wagon body consists of a perch formed of two cilannel irons, joined by
collar bolts, and all iron perch eye, two angle iron sides, with stays connecting
them to the axletree arms, two platform plates, two platforms, and two foot-
boards. The platform and footboard at the rear of tile wagon are fixed on
brackets, prolonging the perch and sides, but below tile level of the body.
This is to allow the rear boxes to open.
The axletree is intercllan3eable with that of the carriage or limber. It is

connected with the perch by ametal bracket.
The wagon is fitted with a wrought iron arm for the spare wheel, two

under boxes, iron loops under the front for tile pickets, and has fittings for a
dray shoe. Mud scrapers are placed over tile naves of the wheels. The four
ammunition boxes which stand on tile platform plates are secured by their
nib irons to recesses in the plate of the axlebed.

Tlis wagon fore boxes are, in general construction, similar to those for.the
R.M.L. 0-pr., but tile guard irons are of increased h”ight. Each box is
arranged to carry seventeen projectiles in a vertical position, and seventeen
cartridges iii a canvas cartouche. The hoxes have tim improved lock, and
are secured to the. wagon by a fli) iron and leather strap in the usual manuel,

Tile two hind boxes are similar to those for the limber.

ft. in.
I leneth ..,. ..., .... .... .... ~o 11Maximum 1.width .... .... ... 6

Minimum space tllrongh whicli wagon caii turn .... 28 1 1~
cwt. qm. lbs.

Weight, J wagon .... 15 ~ ii
empty lhm~)er .... 11214

26 0 25



On tsp of lid
s/tax.

I blanket.
cero sack.

1 waterproof
cever.

A

TEAT conTAnJswo
15 percussion foxes ILL, in tin box.
20 fuzet, time, weed, with detonsters, 15

sees.
50 friction tubes.
hook borer.

1 cylinder with 6 bits.
2 sponge cloths.
2 trace couples.
spring spike.

2 common spikes.
I fore extractor.
1 key plug, 0.5.
1 lanyard.
I instructions, printed.
I tubs, drill, dummy.

filled cartridge inleather case.t ii

1 case shot in leather case.t *

Os tsp of seat.
1 blanket.
1 waterproof
cover.

GUN

— ;tj

fiS I. ~
dk.ii’
pL~b (4
°‘~‘e I~’

0 ~ 5 totes, time,
ga wood, with
5 detonators,

c~.~,’’°lSaecs.incase.
**

r
~ms~ c

C

no
00
—d

Os,
tO

D1AGRA~

Ontspefliid
5/ box.

I blanket.
I corn sack.
1 waterproof
corer.

LIMBER.
On ,flsstbsard.

I eartonch, leather, large, i pair drag ropes.
I swingletree, short traces.
Traces for breast harness,
llames.t
2 mallets.

1 shovel, nader. I fellicg axe. 1 spade
1 pirkaxe, under. I bill hook )‘under,

1 water carriage brn,h )
Naxa Rex. On’ Box.
2 sword, and 2 carbinest (in caseol in front of boxes.

A B

a Shrapnel shell,
15 bees, time,
wood, with
detonator,, 15 18 filled cartridges

in cartouch.
18 filled cartridges
In carisech.

3 Shrapnel shells.
15 fuse,, tine,
wood, withdetonators, 15

see,, sees.

S Shrapnel
ehells.

5 Shrapnel
shen,.

I common shells
I case shot,

S Shrapnel
shells,

SShrapnel
shell,.

I common shells.
1 case shot.

I camp kettle, under. xnapsaek. Knapsack. 2 leather buckets under.
1 half round tin grease box,)~in leather
I oil can I lbs.f risc, nader.

St
Cs,
C’s

Vt

551
s’
fit

TEAr cosTAIsxso
15 percussion lutes IlL, in tin box.
20 totes, time, wood, with detonators, 15 ss~~
25 friction tubes.
I fore sight.t
I linch pin.
1 drag washer.
3 spring keys for linch pIns.
I belt, elevating (I per battery).
I keep pin, for bolt elevating.
3
1
ehort} springs for axlstree seats.

1 wrench, fore sight (2per battery).

I filled rariridge in leather case.’ *

I case shot in leather case.’ *

CABItIAGE.

Drag shoe, under.

On fop of scsi.
1 blanket.1 waterproofces~,,

a’,;

4.9

atosiai.it

~1
0

B
B

e
so

c
be

H

Deflector, under.

“Ken”
SEAT.

‘O,(
‘O 5)

‘9
0 S

F F
1 wadhook worm, under. I tanpeoo with lanyard.

t 1 pair on No,. 1, 3 & 5 gun limbers, I per division. - § With No. I gun.
t 51.11. carbines are carried in leather brekets attached to the boxes. § § When set in use In gun.
* * carried en the carriage only when goirg into action.
NoTE—Thepacking of misc gun and wagon limbers is made nearlyidentical to facilitate the supply of ammnnltlon Is Echo

by replacing ens by ths sthrr. Valise, are carried on two ol the ammenition boxes of horse batteries, attached to Ike gaol
Irons, Waterproof covers are iasncd additional far camp equipment, and for Laticries en a war eetablishment. Xnspssej~
are not carried by B.II.A.

esats. qrs. lbs.
Weight, packed wit-Lout personal eqnipmcnt {~srr~a~eand Oars ~ g ~

Total ... 35 1 6



Ott lop s.f lid
of box.

I blanket.j cornsaek.
1 waterproof
cover.

T~i.tCOETAIaSEG.
15 percussion fuzes ThL. in tin boy.
ito fuzes, time, wood, with detonators, 15 sees.
50 frictiOn tubes.
1 hook borer.
1 cylinder with 6 bits.
2 sponge cloths.
2 lanyardo.
2 trace couples.
I key plug, G.S.
1 instructions, printed.

Clinorneter.
2 port firm on Inside of lid.
Knapsack and 2 owordo (in front).

p.
ass.

On Cop of helm aof box. 5rI blanket.
1 waterproof ~
cover.

‘00
a
.0

LIMBE2,
Os feolbss,’,l.

1 lifting jack.
I marizue,

1 telling axe.
I pickaxc, nader.

7 Shrapnel shells.

0
0.
~

•~

17 filled cartridges
in cartouch.

7 Shrapnel shells.

1 camp kettle, under. 4 reap
2 spare las

K

I Shrapnel
shells,

18
filled cartridges

hi
cartouch.

5 Shrapnel
shells.

4 common
ehetlo.
I Shrapnel
shell,

z
TuAT CoarAlicran

1 lb. slow match. I skein Hombro’ 1in~,
I tube pocket aith strap. I faze pocket with hook borer.
I thort tangent sight In leather core.

I picket rope.
kicking situps.

1 apado 1
1 bill hook ~ under.
1 water carriage brush ,)

Ort’ Box.

Ott
top of liedofbox.

1 blanket.
I corn sack.
1 wsterproof
cover.

TeAT Cosritressu.
IS percussion fuzes IlL, its tin box.
20 fazes, time, wood, with detonators, 15 ieee.
50 friction tubes.
I linch pin.
1 drag washer.
it spring keys fortinch pins.
1 keep pin, des ating bolt.
I clinometer.

took,. 1 camp kettle, under.
to,_under.

18
filled cartridges

tn
cartouch.

3 Shrapnel
shells.

5 Shrapnel
shells.

4 common
shells.

1 Shrapnel
shell.

Ontopof lid
B of box.
SI blanket.
~‘1 waterprou~f~ cover.

Ott fop of lied
of box.

1 blanket.
I waterproof
cover.

p
TEAT CONTAICING

1 funnel, leather. I knife, clasp. 1 port firo clipper.
1 screw driver. I drift, wood. I pairphosphor bronze
I hold-all with 2 needles and scissors.
2 ozo. of silk.

pACKING.
I pair drag ropes,
I swingle tree.

I shovel, tinder.

NEASt Box.
2 swords in front of hones.

C

I Shrapnel shells
15 fazes, time,
seood, with

detonators, 15
~

5 Shrapnel
shells.

18 filled cartridges
in cartouch.

18 filled cartrtdges
in cartouch.

D

a Shrapnel shells,
lb fucee, time,
woost, with
detonators, 15

tees.

s Shrapnel
ohello.

4 common shell5.
I case shot,

(1 Shrapnel
shells,

5 Shrapnel
shells.

common shells.
1 ease shot.

I campkettle, under. anapoacle. Knapsack. 2 leather buckets, under.
1 half round tin grease box 3 lbs. in leather case, under.

C I I B
isrog shoe.

Sparo whccl°IWAGON BODY.

I 2 port flies on inside of lid.’
Knapsack and 2 swords (In front).
I seater carriage brush (under).

7 Shrapnel shells.
I,

17 filled cartridges
In eartouch.

0
0.0.01

C,

7 Shrapnel shells.

IC
in

Ow 1515 of hid
of box.

I blanket.
1 waterproof
cover.

C Shrapnel
shells.

Shrapnel
shells.

Knapsack. Knapsack,
28 lbs. grease, in 2 tin magazine boxes, under. I cartridge and 1 shell seitIt lanyard (drill).
1 maul, under. 1 lb. cow.

C”near” with No. 1 wagon. 1 tin forhorse shoe nails, Its box, under.Shafts, spare, under 1,”off” with h’s, 2 wagon.

* 1 per division, with 1, 3 andU wagons.
case. qrs. It’s.

WeiphL, Facked without jsersonal e~uipn1ent ~ ::: ::: j~
Tolal ., 41 2 I)
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PROJECTILES.

List of C’Jianges, § 4060.

Common Shell.
Plate ill

The body of tlte shell is made of cast-iroal, unturned, the base to a length
of .5 incla is reduced to P87 inch diameter, ansi cast with a circolar groove for
attaching a gas-ciseck, anti twenty radial grooves, Isy which tlse gas-ciseck
imparts rotation to the sisell.
The head is struck with a radius of P3 diameters, the point is truncated, -

bored out, and tapped to U.S. fuze-hole guage.
The interioe’ of the shell is Itned with a compositioss of resin, 12 lb.

Spanish browsa, 2 lb. ; plaster of paris. 1 lb. turpentine, l pint.
The shell is fitted witlt a gas-ciseck, assado of ssii alloy of lOG parts copper

to 3 parts zinc,
The dtmensions of the finished shell are as follows

Diameter over body ..,. - .... 2”J7 incises + ‘01 inch.
Length .... .... .... .... 1037 ,, + ‘086
Length, total over gas-check .... 10’64 ,, ±‘086 ,, -

Thickness at base ..., ,... ,,,, 125 ,, * ‘05
Thickness at side .... ‘o ,, ±‘03 ,,

The total weiglat of the fisnshed shell with bursting charge is 13 his. ~ PS
per cent., and when fuzed with lserbussiorl fuze 13 lb. 6J- ox. Shell, empty,
12 lb. ; bursting charge, 10 oz; gas-check, 6k or.

Shrapnel Shell.

- Plate Al -

The body of the shell is made of enst-iron, ulitslrned, the base to a length
of ‘5 inch is reduced to 1’87 inch sliasueter, aud cast withs a ciresslar groove
for attaclung a gas-claeek, aod twenty radial grooves, by wisicla the gas-check
imparts rotation to the shell.
Tlae head is made of charcoal iron or Bessemer metal, ‘148 inch thick)

struck witla a radius of 1’B inch diameter, tlse top beissg trnsscated to receive
a gun metal socket, the socket is sereu’etl to U.S. fuze-isole gauge, and attached
to the head by soft solder.
The laead is fitted with a wootl islock ansi attachesl to the body of the

shell by four steel screws, and four steel pins, No. 10 B.W.G. in dianieter, are
also inserted to prevent the head from twistissg.
The shell is fitted withs a gas-elseck, masle ofais alloy of 100 pa Its copper

to 3 parts zinc.
The shell contaills 116 bullets, at 34 pci’ lb., the interstices being filled np

with resin.
The dimensions of the finished shell are to be as follows :—

Diameter over body .... 2’07 incises * ‘01 inch.
Length .... .... .... .... 10’I ,, + ‘084
Length, total over gas-check .... 10’17 ,, + ‘(184
Thickness at base .... .,., ,,,, 1’28 ,, ±‘05 ,,
Thickness at side ..,. ,,, ,,,, ‘375 * ~os ,,

The total weight of the finished shell with bursting charge is 131b. 0 or.
± PS per cent, and when fuzcd with time fuzc 13 lb. 2~ox. Body, 7 lb.
3 or. ; bursting charge, ~ oz. ; gas-check 6±ox.
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Case Shot.
Plate XI.

The case is noatle of XX single tin.
Thu top of the case is matle of sheet iron, No. 18 B.W.G. tIliCk, and fixed

to the case by toraaiog tlte notched ends of the case over ansi soldering witla
soft solder. A ring of slteet iron, No. 12 B.W.G. tluck, is riveted on the
outside bottom of case. The inside bottom is made of sheet iron, No. 12
B.W.G. thick, and is laid in loose inside.
The case is to have an inside lining of sileet iron No. 14 B.W.G. in 3

segments, and contains 340 mixed metal bullets, 34 per lb. = 10 lb. 4 oz., the
interstices being filled up witlt clay and sand.
The dimensions of the finished case are as follows
Diameter over case ..,. ,... 2’06 inches + ~rn1~inch.
Length of finished case .... .... 9 inches ± ~1inch.

Tlte total weight of finisltetl case filled is 13 lb. 7& ox.

FTJZES.
Plate XII.

Percussion, ]tL. Mark II, for use with common shell, intended to burst
on impact or on graze. (List of Changes, § 2621.)
LIne, wood, with detonator, 15 secoatds, for use with slsrapnel shell, and

if required, for common shell. (List ot Changes, § 4045.)
In geneial construction this fozc is similar to the 0-seconds B.L. fuze.

It is, however, charged witlt a slower burning composition, and, in order to
obtain the same divisions of time as are obtained in the 5-seconds nnd
0-seconds fuzes, this fuze is made with six powder channels.
The marking of tile divisions of the fuze in nominal tenths and half tenths

of fuze, representing half seconds and quarter seconds of time, is effected by
the side holes being numbered consecutively itt a spiral direction, 1, 1~5,2,
2~5,&c., to 30, the figores 1 to 10, or to 20, giving the same times of burning
as are obtained from the same figures on the 5-seconds anti 9-seconds foxes.
This fuze, when burnt at rest, will born about 15 seconds, but when fired from
this gun it horns about 13. It may be used in place of either 5.seconds or
9-seconds fstzes, which it is intended evetitstally to supersosie.
Wilen reference is made to the divisions of the fuze in teaching, it is far

•simpler to call them simply divisions, without a~iyrefel’enee to either tenths of
inch of length or seconds of buraxing. Botlt are only nominal, and simply
confuse the learner. To say that for a certain number of yards of range, a
certain number of divisions of the fuze are required, is all tlsat can be necessary.
This fnze is fitted witit the ILL. tletonating arrangeanent, as it is found

that the escape of powder gas past tlte gas-check of the shell will not ensure
the ignition of the priming of the M.L. fuze.

STARS, INCENDIARY, FOR ShELLS.

These stars are intended for filling common shells wlsicit are to be used
for incendiary ptsrposes. Each star consists of a hollow paper cylinder about
2 inches in length, 0~7inch in external diameter, and o’a inch in illternal
diaaneter, soaked in paraflin wax, and filled ~vith the following composition,
viz.

India-rubber solution 2 ox.
Powder, ntealed .... .... s
Saltpetre, groutid .... .,.. .... 1 ,,
Paraffin wax ... .,.. .... .... 0k-,,
Napthahue .... ... .... .... Of,,
Coai tax ..~. .... .... ... .... 1
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Each end of the star is primed with quickmatch.
A common shell holds about 12 stars and a bursting cltar~eof about 3 ox.
The stars will be tied op in paper bundles of eigllt sad, and packed in

quarter metal-lined cases. The case will hold 400 stars ; or if for siege train,
will be packed with a certain number of proportions for the nature of shells
for which the stars are inteaided.

INSTRUCTIONS FOR PREPARATION OF SHELLS AND FUZES,
AND THE EXAMINATION OF FILLED SHELLS.

(See Clause 100, Army Circulars 1881.)

FIatnea AND Szcvnnw Saints.

Shells, JIlL., £‘ommon.
Remove tlae plug from the fuze-hole, insert the leather funnel and pour in

the bursting charge; the shell should be tapped with a mallet or a piece of
wood to ensure its being completely filled, just leaving room for the fuze if it
is to be fuzed with a time-fuze, this can be ascertained by inserting a piece
of wood the same size as the fuze ; after filling the shell carefully wtpe every
portion of powder from the fuze-hole, then fix the fuze or plug as may be
required.
In shells that are liable to be moved, or that are not required for immediate

use, and in shells for use in the field service, insert the wad, papier mâché,
0.5., with the side on which the shalloon is cemented downwards, i.e., next the
powder; drive it in with the “Drift, wood, 0.5.,” as far as the shoulder on
the drift will allow, and then screw in the fuze or ping, as may be required.

Cbmmon S/sells for Incendiary Purposes.
The shell to be prepared for incendiary purposes, if already filled with the

bursting charge, will be emptied, and theat filled up as far as possible with
incendiary stars. The shell should be tilted to one side, and the stars put in
gradually, aaid occasionally “set” or shaken down, so as to bed themselves
evenly togetlser, powder being introduced from time to time to fill up spaces
between the cylinders. (A small wooden stick will be found of assistance in
getting the stars well in.) When no more stars can be inserted, and the shell
is tightly filled, the fnze or ping will be inserted, as may be required.

Before using a shell, it should be ascertained that there is powder close to
the fnze-hoie. These shells are foxed with percussion foxes.

• Shells, RuI.L., Shrapnel.
Remove the plug from the foze-hole, and after seeing that tile fuze-hole is

clear of any dirt, &c,, insert the leather funnel and pour ill tile bursting-charge.
This most be done gradually, for if the whole of the powder is pot in at onqe
the tube will probably become choked. Silake the shell from side to side on
its base, until the whole of tlse bursting-charge has passed down the tube,
taking care that none of the powder is left at the bottom of the socket. Drop
in the metal primer, and by means of the large diaphragm Shrapnel screw.
driver, screw it tightly into the tube, and then screw iii the fuze or plug, as
naay be requiretl.
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Faxavo 1’LuGS AND Fuzas.

\Vheaa plugs or metal fozes are screwed illto shells, they will be hnbricated
with Field s grease, No. 3, and in warm climates Price’s composite grease.

DasraacouasaaaNo MARKS.

All filled shells ntnst be marked with the word “Filled” and date, and also
‘Bag” if a bagis used. Thecolour of the paint will be red oat a black ground,
or black on ared ground. At stationswhere meansare available the monogram
is to be painted.

PaRrAnaNa Fuzzs.

Fuses, Timsze, Wood, Boxer, IL.

These fuzes are prepared for any desired time of flight by boring throught
the side hole correspondiaig to the required time, into the composition.

When using the hook-borer place the fuze in the hook of the hook-borer
in the proper position for boring the required laole ; enter tim bit into the
side hole, screwing up until the bit has entered as far as the borer will allow,
taking care to press the fuze witlt the fingers so as to ensure its bedding fairly
in the hook.
Unscrew, and, when tue bat as quite clear, remove the fnze from the hook.

The length of the bit is so regulated that, when placed in the handle, it will
enter sufficiently far into the ‘composition when screwed down to the shoulder.
If the bit should become unserviceable, the handle must be detached from the
shank and the tightening-screw unscrewed, the square hole in the hook being
anade for that purpose. Care must be takeot when substituting another
bit that it is properly placed aa the handle, andthat the tightening-sdrew
firanly presses upon it, for if any space be left between the handle and the
head of the bit, the end will not entera sufficient depth into the composition.
The borer should be occasionallyexamined and cleaned, The operation of
preparing the fuze and fixing it in the shell takes, on an average, about 15
seconds; with alittle practice these operations may be perforaned in ashorter
time.

Faxano Fuzxs.

Fumes, Pereaission, 11.1.

These foxes require no preparation except the removal of the safety-pin;
they are screwed firmly into the fuze-hole by means of the “Key, iron, plug,Os,,
The safety-piat will not be withdrawn until after entering the shell into

the muzzle.

Faze, Time, Wood, Boxer, IL.

These fuzes are fixed in the fuze-hole by screwing the fnze round by hand
until it is held firmly in the fuze-hoie, or by giving the head of the fuze two
or three smart taps with a mallet, or suitable piece of wood, or by striking
them against tue guao-carçiage or boat’s thwart, if more convenient ; this
operation should be performed fairly, and not so as to split or injure the top
of the fuze the fuze must not be uncapped until the shell is placed in the
muzzle of the gun. These fuzes are “uncapped” by taking hold of the small
end of the copper band, which is left exposed, and unwinding from left to
right smartly, so as to thoroughly detach the band from the head of tile fuze
and to leave the priming fully exposed.
When firing at high angles of elevation with reduced charges, uncap the

fuze as above, open out the priming, and wind about 10 inches of theguncotton
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round it, bringing tire elrsl~ f tire prinuIrg I et~ves’nthe straarsl~of guncotto u;
tie the two curls of the latter together, leaving aissut two inc’lrsis loose, then fix
the whole firan]y by tying over it a piece of silk.

hl’sLcl, Papier- JIcic/r~,in

Wlleal fixing ftlzcs in shells having a wad in the fuze-hole, it 15 not necessary
to remove the wad, as the explosion of the ftsze is sufficient to force it into the
shell, if using percussion fuzes ; antI, if using wood tune fozes, the wad is
driven into the slsell ill tile operatiolr of fixing the fuze.

EXTRACTING WOOD Fuzzs.
Apply the ftaze-extractor to tise ilead of the fuze and l1li~sClCW.

EXAMINATION OF FILLED ShELLS.

Whenever it may be considered necessary to examine tile interior of
filled shells for rifled ordnance, and it is found that tire isowtler is caked
from the effects of damp, tire shells, with tire exception of tire Shrapnel, will
be emptied, cleaned out, and re-filled ; the Shrapnel will be exchanged.

Shells, Uonirnon, filled wltli Loose Ponder.
Remove the fuze-hole plug, pass the “metal hook for removing Wads”

through the hole in tile centre of tile wad, and draw the wad out of the
Iuze-hole ; if the powder charge is in a serviceable condition, insert a new
papier-mâché wad, arid replug tire shell as directed in instrtoctions for filling.
If the powder charge is found to be caked from the effects of damp, empty the
shell and clean it out, using a “copper scraper for shells” to remove any
grains of powder that may be adilering to the sides of the shell, and refill
with serviceable powder.

Shells, Slzrap.ssel.

Remove the fuze-hiole plug, unscrew tile primer with the “large screw-
driver,” and lift out the primer with the “metal pincers for removing
primers”; turn the shell nose downwards, and if the powder Cilarge ~OWs
out and is serviceable, refill aisd replace primer and plug; the shell should be
well shaken if tire powder does not come out quite freely, as a portion of tire
powder may possibly be janrmed iii tire tube ; if tire powder cannot Ire
extracted. as above., being caked from the effects of damp, &c., tire printer
and plug will be replaced, and steps taken for the exchange of the shell.

CHARGES.
(List of Changes, §~4060 and 4172.)
Service, silk cloth, 3 lb. 2 ox. R.L.G.’
Saluting, ,, 1 lb. 12 ox. Blank L.G. ~ RL.G

DIRECTIONS FOR MAKING UP CARTRIpGEs.~

(See Appendix to Clause 155 A.C., 1883.)

Filling.
Care will be taken to see that the cartridge bags are properly dry before

being filled, and the proper charge will be carefully weighed out and iaiserted
in tire bag by means of the “Funnel, copper, cartridge.” Cartridges will be

* ~srtri~lges fur fielC girns will be sufsplicd minI (Eqnipment Regulation § 245, 1881).
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~hok~d by drawing together the mouth of the cartridge into several pleats
with a brass needle, threaded with doubled silk twist ; after drawing together
themouth of the cartridge, three turns will be token round the pleats, and the
choke thus formed will be further secured by passing the needle three times
through it, alternately above and below the turns, thereby stitching down the
turns round the choke at two points equi-distant from each other.

Jloopiag.
The cartridges will be made up to their proper lengths and diameters by

jneans of hoops, which should be drawn tight so as to make a firm cartridge.
1st. With braid hoops—Draw the braid through the serge or silk cloth

until the knot of the ioop comes home to the serge or silk cloth, the single end
being already passed through the 1001) from underneath ; P°~the single end
to one side of and under the loop, then draw the hoop tight and keep it so by
placing the forefinger of the left hand firmly on the loop; bring the running
end between itself and the loop) and draw tight the single bend thus formed,
taking care that the bend bites on the ioop and not on thesingle end, otherwise
the knot will slip. The maintenance of the proper form of the cartridge
depends on the hooping being thus secured.

2nd. With worsted or silk twist—After making the last stitch in ehokin
the needle will be turned downwards and carried through the powder an
out at the seam in the line for the front hoop, the worsted or silk twist will
then be carried tightly roundthe cartridge so as to form a hoop, and will be
stitched to the cartridge at two or three points in the same way as the tunis
at the choke were secured, and the remainder of the hoops -will then be
similarly formed.

Pinislied Cartridges.

All cartridges will be very carefully examined and gauged as to length And
diameter previous to packing.

Dimensions.
inches.• •i (length .... .... 1625 to 15~75Service cartriuge, filled ~ diameter ..,. .... 273

• (length .... ..,. Sif~to 925Saluting “ ~ diameter ... ..,. 273



RANGE TABLE.
Charge, 3 lb. 2 o~.R.L.G.1 Projectile, common or Shrapnel, 13 lb. 4 or.. -

Muzzle Ve1ocity~1595f. B.
Based on practice of 14. 2- 79; iS. 3. 79; 27. 3. 79; 28. 3. 79.

.
~
.°~
~..r
•~~

•
~a‘5
~~e

.si

.13
sO
.~

~
kn

~..

~
“
...~~

.d

.18 ,~‘
~ —~--
a
a 5c -~

a
~ ~
.-a~ ..3~

~ ~‘~ ~

5. 2~ ‘~...
es ~ 13~
•~ ~
.2 0~ ofi~
‘5

0
’a ~~ ~ ‘~‘~13

oi

00 percent. of
rounds fired should Faze scale.

fall within
————--

-
~
~

. .
.~ - a~ “5 .0
a .18 a

~

yards.
0-01
002
o ‘04
0-05
0’09
o -iz
018
o ‘26
0’36
048
o -so
o ‘73
o ‘86
I -02
1 ‘20
1 ‘40
160
1 ‘82
203
2’30

2’84
3-14
3,45
3’78
4’13
4-50
490
520
O ‘73
618
(3 ‘63
710
7 .133)
815
8 ‘70
925
1) ‘82
1040

33

aaV

01;

U

3515.
120

100

90

80

70

60

50

40
50
40
50
40

6. e.
1482
1460
1407
1378
1306
1250
1202
1228
1195
1164
1135
1108
1083
1060
1039
1020
1003
988
974
961
949
937
525
914
003
892
882
872
862
852
843
834
825
530
807
798
780
782
774
766
758
751
744
737
730
723
716
709
703
697
691
685
673)
673
667
661
655
649
644
600

yards.
83’3
6P5
625
55.5
555
55,5
500
050
50’o
45.4
45.4
416
416
4P6
4151
384
384
35,7
lOsS ‘7
33,3
33-3
312
31 ‘2
294
294
29.4
29.4
204
29-4
277

.7

.3

250
250
‘2351
231
23’8
23’S

2V7
20-8
208
2043
192
185
1751
17’Z
166
16’!
15-6
15’i
13)1)
328
1151
111
104
9’8
92

yards.
0-36
0-43
01)8
0’72
0 ‘87
101
1-16
1 ‘31
1 ‘45
1 60
P74
1519
2-03
2-18
2-32
247
2-61
2-76
2-91
3-OS
P20
3.34
P40
3’63
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30430
39-80
40’OO
41-50
42510
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58’CO
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01)0
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0 -93
I ‘00
1 ‘07
1 1)4
1’20
1 1)6
1 ‘32
1 -35
1 .44
‘49
.54
-59
‘64
‘69
.74

1 ‘79
‘41

‘56
2-00
201
2438

~‘l6
O ‘19
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‘P23
‘P28
232
2516
21)0
‘P44
2 ‘48
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2435
269
2’74
2’78
2’83
2517
2’1J2
296
301
3’oS
31)0
3-15
3510

yds. ydo. 0 mins. sees. 0
200 — P.B. — 0513 0 23
300 — 0 3 — 078 028
400 04 0 11 — P03 0 39
500 0438 0 19 0 P28 0 51
600 01)2 0 28 1 01)3 1 3
700 0-16 0 37 1 178 1 16
800 0512 0 46 1 01)4 5 20
900 0510 0 06 1 250 1 44
1000 0~40 1 6 1 21)6 1 59
1100 0’SO 1 16 2 282 2 14
1200 0516 1 27 2 3438 2 30
1300 0513 1 38 2 1-34 2 46
1400 1-02 1 50 2 3510 3 3
1590 P22 2 2 3 3,87 3 21
1600 P41 2 14 3 41)4 3 40
1700 1515 2 20 3 442 4 0
1800 P90 2 39 4 4’71 4 20
1900 21)7 2 52 4 500 440
2000 ‘P45 3 6 4 5510 5 1
2100 21)5 3 20 0 S•60 5 21
2200 ‘P07 3 35 5 P91 5 46
2100 ‘P42 3 50 0 6’23 (310
2400 380 4 6 5 P56 6 35
2500 41)0 4 22 13 680 7 1
2600 4 60 4 39 6 71)5 7 27
2700 P05 4 06 6 7’61 54
2800 51)5 0 13 7 7519 22
2900 61)0 ., 30 7 8,38 01
3000 6-70 5 47 S 81)6 21
3100 7510 6 4 8 918 52
3200 7515 6 22 9 961 10 24
3300 8515 6 40 9 10511 10 57
3400 P40 6 09 10 10.45 11 11
3500 1030 18 10 1087 12 13
3600 111)0 7 38 II 1130 12 42
3700 12510 58 11 11-75 13 18
3800 13-10 8 18 12 12’20 13 59
3900 14510 8 30 13 1263 14 10
4000 1P45 9 0 14 131)0 15 6
4100 18430 9 21 15 131)5 15 44
4200 20430 9 42 16 1410 16 24
4300 22430 10 4 18 14515 17 6
4400 241)0 5021 19 14’SO 17 48
4500 26-50 1051 20 15-40 15 30
4600 28-90 1111 22 l5’90 19 12
4700 3P40 1140 23 16-40 19 51
4800 34-00 12 6 24 iPSO 20 39
4900 361)0 1233 213 17-40 21 24
0000 39-70 13 1 27 17-92 22 10
5100 43’OO 1330 29 18-44 22 57
0200 46-00 14 0 31 18-96 23 45
5300 130-50 1431 33 1950 24 33
0400 55430 15 3 15 2004 25 21
5000 60’SO 11 36 38 20-60 26 9
6600 66-00 1612 41 2116 27 0
0700 13-50 1650 44 21-76 2751
5800 82-10 1733 49 22-36 2842
6900 83-00 1818 54 23-00 2936
6000 107-50 10 6 10 2’ 23-70 30 42
6100 127-00 1957 1° 1~24-44 1130

* Fear times these dimensions will give the spaces ~lacgitudina1, lateral, or vertical) to. which the whale ci
the rounds should strike. Any two multiplied toRethel’ ~vtll gis-o the area iii which 25 per cent. shiuld
strike. The caleulatlous are based ott the supposition that themean poizit Cf impact is in the centre of the
flgssre.
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2380
2440
2500
25(30
2620
2670
2780
2785
2830
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2930
2980
3010
3080
3130
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19’5
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22-0

23-0
23-5
24-0
245
25-0
25-0
26-0
26’S
27-0
27’S
28-0
2851
280
2951
300
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J)ItILL.
The detachment consists of isine members, and falls iii two deep in rear of

the gun, which is limbered up.

To Tell Oft:

Officer. ,iVo 1.

Tell of
At “Tell of,” No 1 (who is on the left of the detachnsent in field battery,

and on the right in horse artillery battery) takes a pace to his front, turns to
his right (left, in horse artillery battery), and numbers himself 1 ; the right.
hand man of the rear rank numbers 2; theright-hand man of front rank 3;
the second mali from the right of the rear rank 4; the man in his front 5
and so on. After the detachment is told off, No. 1 falls in again on the left
(right, in horse artillery battery) of the front rank.

No 1 then strape on the fuze pocket on his right side, and 5 the tube
pocket.
The front is that direction in which the gun is pointed when unlimbered,

or to which, when limbered up, the horses’heads are turned.

PosITIoN OF DETACHMENT WHEN LIMBERED UP.

In Order ofMarch. 1
No. 1 in line with the point of the near shaftand two yards

on the left of it. 8 -

Nos. 2 and 3 in line with tile axietree of the gun carriage. 6 ~ ~,

Nos. 4 and 5 in line with the centre of the trail.
Nos. 6 a~d7 in line with the axetree of the limber.
Nos. 8 and 9 in line with the splinter bar. -. 3
The Nos. stand coveting, cue yard from the wheels. (Fig. 1.)

In Front.
Two deep, two yards in front of the shafts, or leadel’B’ heads.

In Rear.
Two deep, two yards in i-ear of the muzzle of the gun.

Right or Left.
Two deep, iii line with the gun axletree, one yard to the right or left of

the wheel.

Mounted.
(Batteo’,~iof Field Artillery.)

No. 1 011 his hiors~; 4 and 5 on the gun limber; ~ and 3 on the Wagon
limber; U and 7 in front of, and 8 and ~in i-ear of, the wagon body ; 2, 4, U,
8, cii the near ; 3, 5, 7, 9, on the off side.
When the gitis is not accompennied by its wagon, Nos. 2 and 3 011 the ttxl~.

tree seats, C between 4 and 5 vii the gull limber.
(742)
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(Battery of Bone Artillery).

Nos 4 and 5 on the gun limber; 4 on near, 5 on off box.
f front rank 2. 12* 3 1.With detachments of 8, 1. rear rank 7. 13.* 6. ih.*
Ifront rank 2. l2.* 3. 1(9. 1.With detachments of 10, ~ rear rank 7. 13.* 6. 14*. U.S

To Mount.
(Battery of Field Artillery.)

Officer. No. 1.

Prepare to mount. Prepare to mount.
,Afosent. ,31’ount.

“Prepare to mouut.”—No. h i-tins to his horse, the other Nos. to their
places, 2 and 3 to the wagon hinsber, 4 and 5 to thee geue limber, 6 and 7 the
front of wagon body, 8 and 9 to thee rear of thewagon body ; 3, 4, 7, and 8 lay -

hold of the guard irons with their left hands ; 2, 5, 6, and 9 with their right
4 places his right and 5 Ins left foot on the trail handle ; 2, 6, and 9 their
right, and 3, 7, and 8 their left feet on thee spokes of the wheels.

“Jfount!’—The whsole spring into their places (the Nos. on the gun limbers
facing to the rear, but turning round to the front, lifting their feet close
together, and throwing them’over the guard irons); and wheen seated layhold
of the hand straps with both h ds, and sit upright.
In passing over roughe groud the gunners should lay hold of the guard

irons with their ontward hands and slightly raise theemselves from their seats
to avoid being jolted.

“Sit at eaoe.”—Drop the hand straps and sit well hack, both handa
remaining between the thighs.

To Mount.
(Battery of horse Artillery.)

Officer. No. 1.

Prepare to mount. Prepare to mount.
Mousse. Jfoustt.

At “Prepare to moouot,” Nos.’ 1, 2, 3, 6, and 7 run to their horses’ heads by
thefronb, Nos. 1 and 3 by the right of the gun horses, Nos. 2, 6, and 7 by the
left; 4 and 5 to the gun [limber; 8 and 9 to the wagon limber; 4 and 9 lay
hold of the guard irons with their left heands ; 5 and 8 with their right -

4 places his right, and 5 his left foot on the trail handle ; 9 heis righet, and 8
his left foot on spokes of wheels.
“2t’ount.”—The whole spring into tleeir places ; the numbers on the

limbers facing to the rear, but immediately afterwards turniseg round to the
front, by lifting their feet close together, and throwing them over the guard
irons.

To Dismount.
(Battery of FieldArtillery.)

(~/Jleer. .No. 1.

Prepare to dismount. Prepare to dismount.
Dismount. Dismount.

* ml, marIe denotes horoehotdsrs.



t~d ust.”—Nos. 4 and 5, throwing their less over the gusrd
ironS, turn to the rear, the other Nos. stand up, keeping their outward hands
on the guard irons.

“D,snwunt.”—The whole jump off arid form the order of march, but for
~.etionthey go to their posts at the gun.

To Dismount.
(Battery of Horse Artillery.)

Of icer. No. 1.

Prepare to disnwunt. Prepare to dismount’.
Dismount. IEnnount.

“Prepare to dismount.”—The Nos. 4 and 5, throwing their legs over the
guard irons, turn to the rear, 8 and 9 stand up, keeping their outward hands
on the guard irons.

‘‘ Djsmount.”—The whole dismount and stand at attention.
If for ‘‘ Action,” the horseholders do not dismount, the other numbers take

their posts at the gun, the mounted numbers leaving their horses by the rear
when the detachment is in reai’ of the gun, they leave their horses by th o
front.

To Mount and. Dismount on Axietree Seats.
“I’repare to mount.”—Nos. 2 and 3 lay hold of the guard irons, No. 2 with

the right, 3 with the loft hand ; No. 2 places his right, and No. 3 his left foot
on the foot rests.

~“ J!ount?’—Nos. 2 and 3 spring up, and turning outwards, place themselves
on the axietree seats, and lay hold of the hand straps with the inward, and
guard irons with the outward hands.

“Prepare to dismount.”—Nos. 2 and 3 drop the hand straps and place their
inward hands on the gun, and their feet in front of the foot rests.

~DismQu7it.” —Both spring to the ground.

Exercise with.Drag Ropes.
When drag ropes are used, Nos. C and 7 pass them towards 2 and 3, who

hook them to the drag washers of the gun on their own side. The number
manning them on their own sides. No. 9 is in the shafts.

To Advance without Drag Ropes.
Nos. 2 and 3, between muzzle and wheel, push at the axietree boxes, 4 and

5 man the gun wheels, 6 and 7 the splinter bar, 8 and 9 assist at the points of
the shafts.

Change of Position ofDetachments.

To form the Order of March from Detachment Froit.
(~fieer.

Fares the order of 2farch. .ll~g1tturn, dov~lemarch.

“Right tnrn, doub~csnarch.”—No, 1 turns with the detachment; 2 and 3
wheel to their right and open out, Each number halts when at his post; they
tisrn to the frbnt together, looking to No. 2, who turns about immediately he
arrives at his station.

(742) B2
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To form the Order ofMarch from Detachment Rear,
Right, or Left.

Oflicer. So. 1.

~hrissthe order of men-oh. L~’feturo, double march.

Whece the detachenients are in rear, or on the right, they proceed direct;
but when on the left they countermarch to the left. No. 1 heads thee rear
rank. Each number halts when at his post.

To Change from Front to Rear. -

Officer. ~Vo.1.

Detachment, rear. Rig/st turn, double march.
Rear turn.
Right turn, halt, front.

When the detachment is clear of the gull itturns to the rear; when ice line
with the position of “Detachment, rear,” it turns to the right, and when in
rear of thee muzzle it halts and fronts.

To change from Rear to Front.
Officer. .Yo. 1.

Detachment, front. Right turn, double marc/I
Front turn.
Left turn, halt,front.

When the -detachment is clear of the gun it turns to it~front; when in
line with the position of “Detachment, front,” it turns to its left, and when in
front of the leading horses it halts and fronts. -

To Change from Rear to Right or Left.
Officer. ( No. 1.

Detac/esnent, right (left). Right (left) turn, double march.
Front turn, halt,

The detachment turns to its front when one yard clear of the gun wheel,
and halts when in line with the axletree.

To form Detachment Rear from the Order ofMarch.
Officer. No. I.

Detachment, rear. ]loqh about turn, double marsh.
Halt, Front.

Nus. 2 and 3 clo~eto the centee, and wheel to their left, marking time
whiers opposite the off wheel and two yards from it ; as coon as the detachment
has closed up it is halted and turned to the front.
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To form Detachment Front from the Order of March. -

Ojicer. I So. 1.

Dctchment, front. Double march.
IIalt,front.

No. 1 doubles out two yards in front of the near shaft, turns to his right,
and gives the order “Double march.” Nos. 8 and 9, followed by the other
Nos., double out. As soon as 8 is clear ~of the shafts hee inclines towards 9.
When 8 and 9 arrive in line with No. 1 they wheel to their left and mack
time ; when the det~ichsnentis closed up, No. 1 gives “ Halt, front,5 turning
himself to the front at the same time.

To change Rounds when the Gun is Limbered up.
The detachment being at the “Order of March” in changing rounds.

No. 2 becomes No. 4.
,, 4 ,, ,, 6

,,

,, 9 ,1’.( ,, 7.

:~~:~;:~
,, •, . - -

To Unlimber.
Officer. So. 1.

Action, front. Jcteon,front.
,, (right). ,, (right).
,, (left). ,, (left).
,, (rear). ,, (reai-).

“Action, front.”—No. 5 unkeys; Nos. 1, 4, and 5 lift the trail ; 1 and 5 at
the trail eye, 4 on thme right of 1; 2 and 3 mace the wheels. Whieii thee trail
is clear, No. 5 gives “Limher—Drde on.” The limber moves forward a yard,
then reverses to the right, and the trail is carried round a half circle to the
left, 1 and 4 shifting round the trail, as soon as thee limber niches room, to
avoid walking backwards. ‘rice numbers then place themselves as detailed for
“Action.” When thee limber is sufficiently to the rear, it reverses to the right,
and halts 10 yards in rear of the trail eye, covering the gem. The wagon
reverses to thee righet, and when sufficiently to the rear reverses to the righet
again, and halts four yards in rear of, covering the limber.

“Action, rcar.”~—Thegun is ucelimbered by the same Nos. as in “Action,
front,” but time trail is not thrown round; thelimber moves forward one yard,
inclines to its left, and then reverses to its right and halts 10 yards from the
trail eye, covering the gun. Thee wagon inclines to the left, moves to the rear,
and forms up four yards in rear of the limber.

“Action, rig/et.”—Is the same as “Action, front,” hut thee trail is carried
round a quarter of a circle only, the limber Irives on one yard, then takes
ground to its left and reverses to its left. The wagon the sauce as thee limber.

“Action, /eft.”—Tlie trail is taken to the right, No. 5 shifting round the
end as soon as the limber makes room.
The limber takes ground to its right, and reverses to its right, thee wagon

the same as the limber.
In all unlimabering, except foe- “Action, left,” I and 4 should shift round

the trail as soon as it is unhooked, so as to avoid walking backivards—at
“Action, left,” 5 must do so.
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When there are no horses, 6, 7, 8, and 5 attend to the limber, No. 9 is
between thee shafts, 8 at tIme point of the near shaft, 7 at the point of the off
shaft and 6 in rear of the limber.
No 1 is responsible for the correct dressing of hus gun when ct comes into

action.

Position and General Duties,
No 1 sheips and unships the handspike, stands at the end of it, commands,

bores and fixes fuzes mvleen the shells are fuzed at thee gun, and hands them to
3, hays, aad lifts at the end of the haudspike in running up and back.

Nos. 2 and 3 stand outside and in line with the front of the a
wheels.

No. 2 sponges, rams home, and mans the right wheel.
No. 3 Iqads, removes safety pin from the fuze when ile the bore,

serves ammunition from thie leatheer cases on carriage, and neans thee
left wheel.

Nos. 4 and 5 stand in line with the brceche, outsde thee wheels, a
No. 4 supplies 2 withe~spongc,and replaces it on thee trail, attends

to vent, traverses at the end of thee heandspike, and neaecs thu right
wheel.
No. 5 makes ready, fires, acid nuuis the left wheel.
No. 6 stands five yards in rear of thee left wheel, supplies 3 with

ammunition, hands shell to No. 1 when fuzed at the gun, lifts at the
end of the handspike in ruemieeg up or back, ivheece necessary.

No. 7 stands in rear of tlee off limber box, supplies cartridges
and projectiles to 8, fixes percussion fuzes at thee limber, and, wieen
ordered, bores and fixes time fuses. ~•. -,

No. 5 stands in rear of the near limber box, supplies 6 with 8
ammunition, and assists 7. *
No. 9 attends to the ammunition wagon, and refills the gun

limber from it when necessary. (Fig. 2.)

General Duties with Reduced Nos.
3 So.s.

No. I commands, attends to vent, lays, makes ready and flees; 2 sponges
and rams home; :3 heads and traverses.

- 4 Sos.
No. I conemands, attends to vent, lays, makes ready and fires ; 2 sponges.

rams home, and traverses ; 3 loads and supplies himself with, amneunition franc
4 ; 4 stands icc rear of thee haiber acid supplies ammsueitioee.

5 Sos.

No. I commands aced hays; 2 sponges and ranes home; 3 loads and
supplies himself withi anemucution from 5 ; 4 attends to vent, traverses, makes
ready and fires ; 5 staeeds in rear of time limber and supplies ammunitiom

6 Sos. -
No. 1 commands and lays; 2 sponges and rams home; 3 loads and

supplies himself with ammunition from 6 ; 4 attends to vent and traverses;
5 makes ready and fires ; 6 stands ice rear of the limber and supplies ainmu-
niteen.
After loading, 3 gets another round from the N’o.at the limber, and

remains 5 yards in rear of the left \vheeel till the grime is fired.

7 Sot.
No. 7 supplies ammucutina to 6. The other Nos, as befes’e,



23

Action,
ogicer. Sr0 1.

Action. jction.

The gun being unlimbered at the word
“Action.”—No. 1 ships the hancispike, satisfies himself that the gun and its

fittings are in good working order, and that the bore and vent are clear.
No. 2 turns to his left, receives the sponge from 4, and remains facing the

gun with the sponge stave in his right hand, sloping at 45°,rammer head on
the ground to the rear.
No. 3 turns to his right.
No; 4 turns to his left, ~teps in, unbuckles the sponge, and throws it over

to 2, steps out again, and remains facing the gun.
No. 5 turns to his right, takes the lanyard out of his tube pocket, which is

on his right side, and puts it under his belt.
No. 6 remains steady.
No. 7 prepares to issue ammunition.
No. 8 assists 7.

Load.
Officer. No. 1.

lian,qc— Yards. JVith—Load.
With—Load.

“Load.”—No. 1 communicates the directions which ho receives from the
officer as to the nature of projectile to be fired to 0 and 7, and when a timefuze
is prepared at the gums (as is genemily the ease), he bores it and places it in the
shell. He adjusts the scale of elevation and deflection, amId as soon as’ the gun
is loaded, lays it as laid down at page 20. If the shell is fuzed at the gun he
receives it from 6 and hands it to 3.

No. 2 takes an oblique pace to the right with the right foot, then an oblique
pace to the left with his left, then aside pace of 30 inches to his right ; he
then enters the sponge head into the bore, shifts his left hand, back under,
to the right, straightens right knee, forces time sponge up the bore uutil
his hands meet the face of the piece, shifts his hands to the rammer head,
and forces the sponge hard hoz’ue, bending over the left knee. He then
gives the sponge two half turns by first lowering his wrist and then raising
it, at the same time pressing the sponge against time bottom of the bore He
next draws the sponge out about half its length, at time same time straighten-
ing the left knee and bending over on his right ; then again bending over
the left knee, and shifting his hands to the centre of the stave, he bends
outwards, withdrawing time sponge, and, with the left hand close to the head,
turns the sponge, keeping the right hand fast, but turning the wrist, and
throwing the sponge head upwards with the left hand, with -which lie seizes the
stave at the rammer head. When No. 3 has put in the charge and removed
the safety pin, 2 introduces the rammer head, brings isis hands to the
sponge head, and forces the charge home in two motions, throwing in the
weight of hi~body, both arms extended as far as possible so as to keep his
bo~vclear of the mnuzzle.~ The charge is pressed home at time secwid motion
with as much force as possible. Directly the charge is lionw he springs the
sponge by jerking it out with his right hand, allowing the stave to slide
through his hand ; he then grasps it firmly in the middle with the right hand,
and at time rammer head with the left, both knees straight, steps back outside
the wheel, first with his right foot, thenwith Ms left, amid brings the right heel
to the left ; he brings the sponge stave to the s1ope, and the left hand to the
hide in the first motion of stepping back, and remains facing the gun.

* NB—Tin u,ar1~ou tb manner eu~hwith tb~tnuzzi~~enstemwine the ehsrgo 1* bene,
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No. 3 slows his body to thee right, and beings his hands together to rceive
thee ammunition from 6, tho cartridge jim his riglet, time projectile in his left
heemd, backs of both hands down. As soon as thee sponge is withdrawn he
steps up to thee nmuzzle and puts ice time ammunition, taking care that thee
cheoked end of thee cartridge is ceext the projectile, and that the seane does not
come under thee vent; lee then steps hack to his forneer position. If firing
sheehl he removes the safety pin when the shell is in the bore. When shells
are fuzed at thee gun lee receives them from No. 1.
No. 4 steps iii, turns to his right, aced places heis heft theunsb on thee vent,

keepin~his elbow raised, and hue fingers oct the left side of thee gun. As soon
as No. 2 has sprung thee ramnmee’, lee places himself at once at the end of the
handspike, and stands ready to traverse.

No. 5 takes the lanyard from his belt., and hooks a tube to it-, leolding the
lanyard in thee left, the tube in his right heamed.

No. 6 doubles and, gets a round of ammunition from 8, taking theprojectile
in his right and. the cartridge in his left hand, back of both hands up, the
cartridge covered by tue right arm, choke to thee right. When time fuses are
bored at thee gun lee heands thee shell to No. 1 to insert thee fuze, and beands the
charge to 3. He theme returns to 8 for anotbeer round, aud baits, at Ide own
station till thee gun lie flied.

No. 7 attends at thee limber and issues anemunition. When firing sleehls to
be fuzed at thee gun, lee loosens time plug ; if the sheell is fuzed at thee limber he
prepares and fixes the fuse. He should take care that the limber box is open
as short a time as possible.
No. 8 assists 7 and issues ammunition to 6, which he gets from 7, holding

the cartridge in hi~right and the projectile in his left hand, backs of both
hands down, choke end of cartridgeagainst base of projectile.

To Lay the Gun.
Officer. So. I.

q’,~i,~
,, (left)..

halt.
No. 1, looking over thee sights, gives thee ceecessary elevation with ties

elevating screw, aced “Trail rig/it, or left,” eec required, theme lowers the
tangeeet scale.

No. 4 traverses with thee heaiedspike as directed.
If ceo order to fire should be given, No. 1 gives” TaX-c post,” when time Nos,

take post as detailed for “Action.’

To Make Ready and Fire.
Officer. Sb. 1.

Fire one ,‘ouncz’. No.—Rec~c1jj.
.iVo.—Fire.

Beenup, or brick.
Halt.

At “Fire one round,” No. 1 gives thenumber of his gun and “Beaclq,” and
steps clear of the wheel to that side where lee can best observe the effect of
his shot ; 5 steps to the gun, and presses the tube into thee vent with his right
thumb; steps outside the wheel, shifts the lanyard to his right hand, and
extends it, looking to No. I, keeping his hand level with the vent.

No. 4 resumes his position outside the wieeel.
“Fire.”—No. 5 draws thee lanyard strongly towards his body without a

jerk, and replaces it under leis belt.
In the event of a miss~flre,No. 5 will go round to thee front of time axletree

on his own side, and from there drop in another tube, keeping clear of the
muzzle, resuming thee position of uReady.~
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No. 4, after time gun hue bsón tired, steps in and cbcame the vcnr
As sooe.i as time gun is fired, No. 1, if necessary, gives time order “Run ue.”

Nos. 2, 3, 4, aced! 5 man the wheels facing them, and turceing them by means
of the spokes, No. 1 lifting at Ihe handspike, assisted by (3 if necessary, who
places thee projectile oem the ground, and the cartridge under his ri~ht arm.
should it be necessary to run thee gun back, No. I gives “Ilun bac~,”when
the same numbers move the gnu. At “hIa~t,”each number returns to his
place.

To Unload.
Officer. No. I.

Unload

At drill, as soon as the gun is fired, No. 1 gives “Unload.”
Nos. 2 and 3 man the wheels.
Nos. 1, 4, and 5 raise the trail until the drill ammunition falls out.
No. (3 takes back the ammunition to thee limber.
When using a shell withs lanyard, No. 3 hauLs out the projectile and then

mans the wheel.

To Cease Firing.

- Officer. No. 1.

Ceasefiring. (kasefiring.

“Ceaseflrin.g.”—~o.1 unships the handspifce and buckles it on the trail,
setting the acales at zero.

No. 2 throws the sponge over to 4, and turns to Isis e.ight.
No~3 turns to hue left.
No. 4 receives time sponge from 2, putting the rammer leead throughe the

iron loop, and buckles the stave on the trail, and resumes heis position outside
the wheel, turning to the front.

No. S turns to his heft, and replaces the lanyard in the tube pocket.
No. 6 gives his ammunition to 8, and falls into his place.
No. 7 replaces ammunition. If shells have been prepared, he removes tleo

fuzes, screws in plugs, reinserts the safety pin in the case of a percussion fu.ze,
and replaces them in the boxes.
If anytime fuzes have been bored, they should be thrown away or de-

stroyed, as also sheonid any percussion fuzes the safety pins of which cannot be
replaced. . -

No. S assists 7.

To Change Rounds in Action.
Officer. No. I.

Uhange round& Change rounds.

In changing rounds, No. 2 becomes 4; 4, 9; 9, ~ ; 7, 8; 8, 6; 6, 1; 1, 5;
~, 3; 3, 2.



To Limber Up.
Offlcee.

F’ront,lmneber up. Front, liniber up.
(Reiqlut) ,, (Right)
(Left) ,, (Left)
(Rear) ,, (hear)

Halt, limber up.
Limbering up enay be done eitleer to thee front, rear, right, or left.
“Front, limber up.”—No. 4 places leimseif at the trail eye, No. I on heis

left, 5 on the left of No. 1 ; they lift thee end of the trail, carry it round a half
circle to the right, and lower it geeetly to the ground. Nos. 2 and 3 man time
wheels, if necessary assisted by (3 and 7. As soon as the trael es round, Nos. 2
and 3 get under cover between the muzzle and time wheels ; 4 and 5 between
the breech and thee wheels; 6 and 7 in front of 2 and 3 ; 1 in front of 4; the
whole with their backs to the axletree. The limber comes up on thee right of
the gun, and when it is square No. 1 gives halt, limber up,” 4 and 5 lift the
trail by the handles ; 2, 3, 6, and 7 man time wheels. Wheece thee trail is on the
hook, No. 5 keys, and the detachment forms the order of march.

“Rear, limber up.”—The numbers perform the same duties, but the limber
reverses to thee left as soon as it arrives at the trail, whicle is not thrown
round. “Reqht, limber up,” is the same as “Front, lineber up,” except that
the trail is ocely carried round a quarter circle.

“Left, limber up.’>—No. 5 places leimself at the trail eye, No. 1 on his
right, 4 on the right of No. 1; thee trail is carried e’ound a qiearter circle to
the left. -

INSTRUCTIONS FOR THE RASTY DISABLEMENT OF
FIELD GUNS.

(See Clause 200, Arney Circular, 1882.)

The HastyDisablement ofField Guns will be carried out
by the Royal Horse Artillery.

- &ores Re2uired.
The following stores will be carried by cache battery of Royal horse

Artillery -

Six leather cases, each coestaining a slab of guncotton 6 x 6k” x 1”~
cut in two pieces.

These slabs are issued wet, and are so kept in store; beet it is
immaterial whether they are wet or dry when requiredfor use.

Three “cylinders, tin, for detonators (No. 8), with two feet of safety-fuze
attached (to hold 4).”

Three “cases, leather, brown,” cylindrical, for cylinder, tin, for detonators
and prdnmers.

Three pouches, leatleer, brown,” witie strap, cache containing a box, metal,
vesuvian, neatches, and a twist of twine.

Three cylinders, tin, for dry gesescotton primers.

These stores will ocely be issued in time of win. Thee geencotton and
detonators will be carried by the Ammunition Reserve Coluneem till active
operatioces are impending; and, when required in the field, time supply of
guncottoue (both slabs and prirners,~will be replenished from thee Royai
Engineer Field Park.
The stores will be carried by hoe’se-holders of Nos, 1, 3, acid S subdivisions,

~ne set in each subdivi.sioem, as follows: -



The eases for guncottoel slabs-—one on front of each wallet, fastened by
a strap going roueed thee wallets, passing through the staple, and
then throeigh two ioops attached to thee weds of thee guncottoem cases.

(The slabs came be withedrawn without removing thee sheeepskin.)
The case, lemetheer, coectainleeg thee detonators and primers—under the

picket-peg, in rear of thee valise, the top opening ocs the near side,
tlee sheepskiem covering tlee whole.

The pouch, leather, for vesuvian ereatches, and! twist of twine—on tho
waist-belt.

Instructions for carrying out the Operations. - -

With field guns only one slab of giencottoim need be used.
Insert a detoeeator into a dry primer.
On no account should a detonator be twisted or roughly forced into a primer.
Insert thee dry primer fitted with detonator into the perforation in time

slab, pushing it geietly in until thee leole iim time slab is quite filled by it.
Tie a piece of twine rouemd thee detoeeator, pass the ends rouced the slab,

ared then tie theeme togetheer ; thee object being to prevent thee primer slipping
out of the slab.
Place the slal) lengtleways en time chase, about a foot from the muzzle.

Tie it on tightly with twine to prevemmt it slipping frcem wind or ether
disturbing cause.
The exact positioei nmst depend on thee form of the guee. The great thing

is to have as much of the surface of the cottoem in actual contact with the gun
as possible. Hence the slab sieould ceot ride on an astragal or moulding, but
should always be placed on a plaice pact of the chease.

Observe thee direction of the wimed, aced arrange the slab containing the
detonator so that the tail of thee safety-fuze is away froeee the slab and to
leeward of it. This is to lesseee thee cheaeece of a spark igesiting the cotton
before the detoeeator is fired, ice wieicle case, in all probability, no effect what-
ever would be produced oem thee guee.
If projectiles bebosmgiieg to thee glue are available, and tinme allows, it is

advisable to cam one up thee bore; so theat wheem thee goes is (hented by th~
explosion it may be imprisoned there and prevent the gun fe’oim~being used
even to fire a bag of bullets.
Tear or cut thee little calico cap off thee end of tlee safety fuze and ignite the

fuze by the apparatus provided, or otheer conveeeient neeans. An ordinary
flame does emot readily igeeite it. Thee fuze igesites neost easily wleeee cut
obliquely with a sheae’p knife.
Retire to a safe distance (say 50 yards) arid await thee explosioee. The

length of safety-faze will learn about 45 secoeeds.
Should circumstances pernmit, the effect of thee detonation will be increased

by placing me filled 5afldl bag or a sod of turf tee thee guncottole, when lashed
ice position on thee chase. Great came sleould be taken ice theis operation not
to strike or bend thee detonater.
It is also advisable, after tim explosion, to try if time m~umee is so dented as

to prevent hoadieeg. If the dent is usot sufhicis:it, t}ee operation sheould be
repeated, putting the fresh slabs ice time sanme place ccc thee first.

Gaution.
Never rougiely heeed or kink thee safety faze. If it lens apparently gone

out \vitheout firing thee detoemator, allow at least heahf-an-leour to elapse before
ceeeddhing withe it, if tune will admit, but if riot, the greatest care must be
taken ice touching it, to avoid accident by a “haeeg fire.”

No~z,—.-.Theeabove instructions have been prepared witle special reference
to the disabhemeemt or destructioee of muzzle-loading guns. Breech-loading
guns caee generally be teemeporarily disabled by tiec removal or destruction of
portions of tlee breech apparatus In clostroyin~sucle guise, or reeedering
them permanently disabled, Oflicei-s will, while ~ei1mgguided generally by
these instructions, use their disce-et-icie as to to time application of the charges
in such positioses as essay appear most suitable, accoreiieeg to the particular
construction of the gun to be operated upon,
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INSTRUCTIONS FOR USING WATRIN’S CLINO1~IETER.

To read time angles marked oem the druen.—Thie brass drum is marked me
degrees, commencing at 0°on the top to 450 at the bottom. Each degree is
subdivided into twelve parts; each small division timerefore represents angles
of 5 minutes.

- The scale is read from right to left, thins—

1~~
iI I I

It

the reading opposite thee arrow would icedicate an emeegle of 2’ 25’.
To lay a gun or howitzer at any angle up to 45°.—Unscrewthee drum utetel

the 4 points to the elevation required, place time elheometcr, thus—

mend elevate the piece ueetil thee biebble of the spirit-level is in thee centre of the
tube.

For angles of depressc’on.—Proceed as above, but reverse the direction of
the instrument, placing it thus on the breech of the gun—

on the plane sueface cut on thee breeche, or against thee muzzle, thus—



and thus on the muzzle—

For ansJles of elevationgreater than 45’.—Subtract thee aeegle of oleva ioet
required from 900, unscrew the drum to this reading; thus, for 60°,unscrew
thedrum to 390, and place the instrument on the breech of the gun, thus—

or on themuzzle, thus—

aced elevate until thee bubble is in the cemetre of it~race.
Copies of the above insfrcecteoees will be issued with th~iiestem~euceicts.
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