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DESCRIPTION OF HOWITZER.,

Plate 1.)
: : oo .. Steel.

“hoportion, 200 1b. .. .. ae
breech porbion, S0 > 011t Leo0 .

Material
Weight {tﬁlnnion Z1991b .. ..

chase 1 .
Calibre ' . o ce .. 4 inches.
alibre. . . e sy
Length, total .. o - Sc S Y 4-;3{1(:]1(’5.
breech portion - A7 e .. 17:825 inches.
i . o 31 s.
trunnion o el oo '1] _é,»nf‘:he
7 nuzzle .. aie 3475 inches.
- 2 oD 2 =
v bore, 13 calibres .. e os .. -).‘2) (l‘lll.Cth.
' diameter (mean) .. e o .+ 373 inches.
Chamber .. ot ke i % 37 inches.
length .. o
Preponderance, muzzle o ot . Ve 45 1b.
(Number of Grooves - - . 13
increasing from 0 at breech to 1
J . turn in 25 calibres 387 inches
Rifling 4 Twist . e from breech, remainder uniform,
11in 25.
s
[ Length ar .. ot o 47 inches.
& . .
inclined at 84° to the axis, at one inch from end of bore.

Vent-Copper inc

The howitzer consists of three portions, one of them carrying the
trunnion ring which forms a junction nu {for ]og‘kmg tl}o picces
together. The trunnion ring has a screw thread “'lﬂ%ﬂ’p:‘l’lr‘k{*"‘np.
tions cut on its interior. A corresponding thread is bone ﬁg‘:‘e'c\get:l N
of the inner ends of breech and.muzz]e portion, € 'tTIIu{{Of a tui’n\qge’
the trunnion ring effects the nnion. Bl o0 e o
" Escape of gas at the joints is prevented by &r\rr.s.s_'y\xp i
position by split rings. ) Wi

Feathers on the truvnion portion correspond wit

- .Y (‘ .
oF boendd in
A
1°tdpe
put

F e

c@d_s’si‘s,v by
breech and muzzle portion, to ensure the parts Leing ¢6
together,

Putting together aund Fuling to ieces.

The union of the three parts is effected by placing the trunnion
portion over the breech portion, taking care that the feather on the
former fits into the recess in the latter; the muzzle portion is then
adjusted in a similar manner on the top of the trunnion portion, and
the three parts locked together by a quarter tnrn of the junction nut;
the direction in which the junction nut should revolveis indicated by
the words “ tighten” and ‘slacken” stamped above the trunnions,
The index lines on the junction nut and on the breech and muzzle
portions should correspond when the hoivitzer is put together; if the
index lines on the junction nut are to the left of lines on the breech
and muzzle portions the serew is not home; in this position the
howitzer may be fired in a case of cmergency, provided that the lines
are not more than a quarter of an inch apart, but the lines must be
examined after each round to sceif the junction nut is working loose ;
if the index lines on the junction nut are to the right of the lines on
the breech and muzzle no precaution is needed.

In cleaning the parts of the junction a rag and oil only should be

used, and never any sand or gritty substance. Every care should be
A2
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to keep the serews, faces, slot, and groove in the gas ring fye,
E?;{rzndirt, ruI;t, and burrs. In putting tho gun together, attention f
the following points is necessary ; that—

1. The parts of junction are clean.

2, The gas rings ave in their proper places, and lield by the re.
taining rings..  °°

3. The feathers fit into the slots, and the arrow-heads on the upper
end of the inside of the trunnion piece, and the interior of
the junction nut correspond.

4. The parts ave brought together without a blow.

* 5. The junction nut is screwed home by hand, as far as possible,

6. The trunnion guard is on before setting home the junction nyt

) with the hammer.

7. Theindex lines coincide when the junction nut is serewed hone,

The following stores are supplied for use with this howitzer ;—

Guard, trunnior, steel, annular .. e T |

¢ Hammer, handled .. i .. Lo 121h, 1

Lever gas ring . 5 o i% |

Bar, shifting .. a0 e oL ore |

*Bar, lifting chase .. AT . o0 1
SIGHTS.

(Llates IT and Tla.)

Cross-bar Sights.—The howitzer is fitted on both sides with
cross-bar sights ; the tangent sights ate provided with movable clamps,
aud drop into sockets in the jucket, being set vertically; the hars are
graduated to 15°.

The fore-sights slide into grooves in projections formed for the
purpose on the C hoop of the mmazzle portion, and are secured ly
spring studs.

Rciprocating Sights—Tangent reciprocating sights and-fore-sights
for use with them arcalso issued with these guns. The tangent sight
and bracket are designed with a view of compensating for a difference
in level of wheels, &c.. or when the screw thread of the junction nut
being worn, the index lines on the picce do not correspond. The
bracket is of bronze and is fitted with a steel pillar, whicl: slides into
the sight socket of the gun. The sight socket, which is fitted with
a level, can be revolved on the remainder of the bracket by means of
a pinion and rack, the pinion being revolved by means of a milled
head on the pinion spindle, on which is also a screw c'amp. The
sight-bar is triangular in section, graduated to 20° and fitted with a
clamp and slow motion nut, also a crosshead with defiection leaf,
capable of giving 13° deflection right and left, worked by means of a
screw fitted with milled heads. The deflection leaf has the service
notch for use with the acorn on the fore-sight for rough laying, and
an eyehol - for use with cross wires of fore-sight for fine laying.

The fore-sight is of bronze fitted with a steel acorn on top and
also cross wires for fine laying. This sight slides into the same
grooves on C hoop as the crossbar fore-sight, being retained bya
spring stud, which is rcleased by raising the catches provided for the
purpose. L

* This jmplement was formerly termed the * Ring lifter.” ;
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\RRIAGE, MOUNTAIN, RA.L. 4INCH HOWITZER,
CARBELGE, MARK T. |

STEEL, JOINTED.

(Plate 1I1.)

The carriage is constructed to be readily taken to pieces, so as to
form three loads of about 200 1bs. each, for transport. .

For this purpose the axletree, centre transom with eleva.tl.ng gear,
and the trail shoe are removable; the trail bra-kets are jointed in
the centre to admit of their being folded up, and the front transom is
jointed so that the trail brackets can be opened out and placed across
a pack-saddle for travelling. L .

The castings which form the joint in the centre of the trail, hqve
a vertical |_ shaped ribon the inner side of cach bracket. These ribs
when back to back make up one of | section, along which the centre.
transom is slid, thus uniting the two parts, and completing the trail.
A screwed pin passes through the trail and centre transom underneath,
and secures the latter in position.

The centre transom is in one casting of stecl, with bearings and
recesses for the elevating gear, guides for the elevating are, and T
channels to suit the ribs previously described.

The front transom consists of two castings formed with bearings
for the axletree and trannions; and with knuckles in the centre which
form a joint by which the two castings arc connected.

The trail shoe and dismounting hlock are in one casting of steel.
This casting is fixed in position by hooks on the trail, and a pin which
passes through the point, where it is secured by a split key.

The axletree is a solid forging with special arms. It is turned to
fit in the front transom, where it is secured by a pin.

The elevating gear consists of a worm spindle, which, when actuated
by a hand wheel, transmits motion through a worm wheel to an arc
pivoted to the cascable of the howitzer. The worm wheel is fitted
with a friction cone, which is adjusted by nuts to give the necessary
slip for preventing damage to the gear.

Each wheel is furnished with a brake shoe to check the recoil of
the carriage. The shoe is attached to the nave by steel ropes, and to
the trail by a brake rope which prevents it going too far forward
during recoil, and lifts it clear of the wheel when moving the carriage.

The trail is fitted with hooks by which the lower ends are secured
to the capsquare loops when folded up, with hooks for the brake rope,
and with cbains and lanyards to prevent the securing pins from being

lost.
ewt. grs. lbs.
3

. carriage.. ol ot .. 3 3 b
Weight { 1 9 o

wheels (two) .. s
Total . 5 1 5
. ’ ft. in.
Height of axis of gun "~ .. wio o 2 2%
Track of wheels o .o i . 3 0
Maximum elevation . . 3 - o 36°

Maximum depression = .. o sie .
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& FOR CARE AND PRESERVATION

0 CARRIAGES.

All bright parts must be kept clean, and when not in use slightly
greased. .

The working parts of the elevating gear must be kept clear of clotteq
oil, dirt, and corrosion, and the bearings well lubricated. The friction
cone must be occasionally removed and cleaned to prevent its setting
in tho worm wheel, but on 10 account must it be lubricated when it
is replaced.

The axletrco and grease chambers of tho wheels should be fie,
quently cleared from clotted grease, and all divt and grit remayed
" beforo lubricating. To ensure thorough lubrication the chamlborg
must be kept filled with greese. '

Defects or damage should be made good without delay, If the
paint becomes rubbed off at any part it should be patched overas soon

as possible. ‘
Tho registered No. of these carringes must be quoted in all ¢op.

respondence relating thereto to cnsure identification.
PROJECTILES.
(Plates IV and V.)
Common, forged steel, Mark I.
Shell

INSTRUCTION

Shrapnel, forged steel, Mark I.
Star, forged steel, Mark I.
Shot, case, Mark I.
Gas-check, Mark 1.

The common and shrapnel shells ave studless, the rotation, being
imparted by;the gas-check which is issued attached to them; the star
shell is studded.

DESCRIPTION OF PROJECTILES.

Common Shell, Mark I.

The shell is made of forj:cd steel unturned.  The base to a leﬁgfil
of 625 inch is reduced in diameter and made with a circular groove
for attaching a gas-check. 16 radial scrrations ave formed on the
base by which the gas-check imparts rotation to the shell,

The head is struck with a radius of two diameters, the point is
truncated, bored out and scrowed to receive the bush for the fuze,

The bush is made of gunmetal; it is tapped to the G.S. fuze-hole
gauge. -

The interior of the shell is lacquered.

Baci shell is fitted with a gas-check.

The dimensions of the shell are as follows :—

1n 8.
Diameter over body and gas-check.. o 3%6
’ ,» Pprojections on gas-check .. 400
Length of shell 0 Ay or oo 12:55
,, total, over gas.check - oo 1262
s, oz,
Weight of shell empty without gas-check.. 15 4}
» 1 gas-check.. e . .. 0144
» 5 bursting charge P. and T.G. .
powder o . w3
5 3y fuze .o i ox . 0B
Total weight of filled and fuzed shell .. 200
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Shrapnel Sheli, Mark I..

dy of the shell is made of forged steel unturncd. The
Tifmbloenywtli of ‘625 inch is reduced in diameter, and maldc with
e Sl progve SoE attaching the gas-check; sixteen serrations are

hich the gas-check imparts rotation to the

bas
a circlar groove
formed on the base by w

Shel'}"he head of the shell is made of charcoal iron or Bessemer, metal,

219 1 ick, struck with a radius of two diameters; the point being
tﬂié:’gzl t‘tI::g. bored out to receive a gunmetal socket. The socket is
screwed to the G.S. fuze-hole gange, and is attached to the head with
SOft’].‘Sl?(lzd}?g;td is fitted with a wood block and attached to the body of
the shell by means of six steel screws, four pi!}s .also .being inserted
to prevent it twisting. The holes for the twisting pins are slotted
through to the bottom of the head. The screws and pins are made of
stecl wire ‘134 inch diameter. ) ) _ .

The shell is fitted with a cup of shect iron tinned for containing
tho bursting charge, and a stecl disc having & hgle drilled in the
centre screwed to receive a gunmetal tube, which is screwed at the
top to receive a primer. The upper part of the tube and the socket
in the head are joined by a conical tin tube. ) )

The shell is lined with brown paper, and contains seventy-elght
mixed metal balls (sixteen per 1b.) the interstices being filled in with
esin.
e Tach shell is fitted with a gas-check..
The dimensions of the shell are as follows :—

inches.

Diameter over body and gas-check.. = .. 306
ijections on gas-check .. 406

Len,g:rth of shel . e T e 90
,, total, over gas-check 0 e 907
) Ibs.  oz8.
Weight of shell empty without gas-check 17 10%
5 3 gas-check .. . - 0 141

Capacity of the shell .. ot o 0  3i
Weight allowed for fuze. . o~ .o 1 4
Total weight of filled and fuzed shell.. 20 0

Case shot, Marl: I,

The case is:made of X.X.S. tin in threc longitudinal pieces, lap-
jointed and soldered together with soft solder. The top end ig notched
to a depth of about *3 inch.

The bottom is made of X.X.S. tin, it is soldered to the sides of the
casec which are turned over it. A ring of wrought iron ‘109 inch
thick is riveted to the bottom outside, and a disc of sheet iron *22
inch thick is laid loose inside the case.

The case has an inside lining of wrought-ivon ‘22 inch thick (the
lining being in three segments), 6°6 inches in length, and contains
193 mixed metal balls (16 per 1b.), the interstices being filled in with
an equal proportion of clay and sand. :

. The top is made of sheet iron, tinned, ‘165 inch thick; it is
fitted with two wronght-iron staples, secured by being riveted to ths’
underside of top, into which is fitted a wrotight-iron handle for
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lifting the case. The top is fitted to the case by turning over the

i i lder.
tched ends and soldering with soft solder.
" (El‘lie dir:ncnsious of tho case are as follows :—

inches.
Diameter over body .. o . 3’}95.)5')
Length of case ole s .o o .
e total over handles .. . .. 80
7 ibs. oz,
.o 20 0

Total weight oo ¥
Star Shell, Mark I.

The body is made of steel 275 inch thick at the sides and *6 inch
thick at base. Holes are drilled and undercut in the body of the shell
near the base into which thirteen copper studs are pressed and planed
to a twist of one turn in 100 inches. -

The head is made of charcoal iron or Bessemer metal' 212 ingh
thick struck with a radius of 1'5 diameter, the point being truncated,
bored out and screwed to receive a gun-metal socket, The socket ig
screwed to the G.S. fuze-hole gauge and is attached to the head with
soft solder, the lower end of the socket is made to fit over the upper
part of brass tube passing through the centre of the shell and
communicating with the base. The tube is perforated with twelve
holes in the form of a spiral, and the lower part screwed into the
centre of a wrought-iron disc '15 inch thick tinned and perforated
with thirty holes ‘125 inch diameter.

A disc of cannon cartridge paper with quick-match sewn on 13
inserted in the bottom of the shell below the wrought-iron disc.

The shell contains forty-two stars in three tiers of fourteen, made
of the following composition :—

Nitrate of baryta .. - . v .. 108 parts,
Chlorate of potash s o or . 2,
Magnesium powder with 25°/, paraffin wax .. 96
Boiled 0il ..+ .o . . o v 3°/,

driven into brown paper cases, and primed at each end with mealed
powder and quick-match. The stars are strengthened by having
copper wire "032 inch diameter woolded round them. ‘
The head is fitted with a wood block and attached to the body of
the shell with four brass screws, four iron pins also being inserted to
prevent the head twisting. The holes for the twisting pins are
slotted through to the bottom of the head.
The dimensions of the finished shell are as follows :—
inches,
Diameter over body .. 50: 3 o 396
’ , studs .. T e . 406
Length of shell .. . oo e o 12
. oz

The weight allowed for fuze .. oo o 1 4
The weight of filled shell s oio oo 14151
The weight of filled and fuzed shell, is to be.. 16 3%

Gas-check, Mark 1.

The gas-check is made of an alloy of 100 parts of copper to three
of zine, and has thirteen projections on the outer circumference to fit
the grooves of the howitzer. It is attached to the shell by spinning
the web into the groove round the base of the latter. o



INSTRUCTIONS FOR FILLING SHELL.
Comamon Shell.

: ions of P. and F.G. powders as laid down,
: Welghtiutlg}l;gzgggrgnto the shell pebble by pebble, then ms‘ert
and dropl E’d .our in the quantity of ¥.G. powder laid down., T }10
tho e l(;ui)c It;)’zpped on the exterior with a wooden mallet to assist
ghal 108 vde‘r in filling up the interstices between the.pebbles.
thalgher bo 11 is completely filled, the G.S. wad will be inserted,

ZXa}‘]Iel,gozhseidihgownward, and the fuze hole plug screwed in.

.

Shrapnel Shell.

from the fuze-bole, and after seeing that the
f R}Tgll:‘lf: ctll;zirp;;'l{iny dirt, &c., insert the lc.ather fun_nel and pour
'uzgl-le pursting charge, which has been previously weighed out or
o ared. This must be done gradually, for if the whole of the
mizzer is put in at once the tube will probably become choked.
'.P}.‘(ile shell should be tapped on the side with a wooden mallet u1_1t11
the whole of the 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 Shrapnel screw-
driver screw it tightly into the tube, and then screw in the fuze or

plug as may be required.

Star Shell.

Tear off the canvas cover from the top of the shells,

Unscrew and remove the metal plug.

Screw in the time fuze and set it as described on p. 11. The
safety pins must not be removed until the shell is in the bore.

The cartridge and shell should be rammed home simultaneously.

With from 15° to 20° elevation, and fuze set from 12 to 14, and
stars will range from 700 to 800 yards. The elevation and length of
fuze must be reduced for shorter ranges to such extent as may appear
to be desirable.

Nore.—A fair or contrary wind has considerable influence on the

range of the stars.

Fixine Prues axp Fuzes, AND SECURING SHELLS.

When plugs or metal fuzes are screwed into shells they will be
lubricated with Field’s grease, No. 3, if for use at home stations or
in British North America. Price’s composite grease is to be em-
ployed at all other stations.

DisTiNGUISHING MARKS.

All Shrapnel shell will be painted with a red tip 1 inch deep.

All steel shot or sheil will have a white band 3 inch wide painted
round the head 1 inch from top; in the case of Shrapnel this white
band will be immediately below the red tip. F.S. will be stamped on
the base of forged steel projectiles. :
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! will have a red band § inch wide painted rounq
tho%}éalenii 611:31 from top: in the case of steel 81.10“ this bang
will be immediately below the white band. They W;" be marked
with the date of filling, and lakot_ltlhc monogram of the station,
XC »«d by the Royal Artillery. )
OXC%}‘)illclgrlh?lllcg%k\vil]y be mm‘%(cd with the letter P if filled with p
and F.G.. The colour of the paint will be red on a black ground,
or black on a red ground. . ) .

Projectiles which are to be used for practice only will be marked
with a yellow band, % inch wide, round the body., :

Shells which have been emptied will be marked on the head wity
the letter B in ved paint, and the monogram denoling the station,

ExaMiNATION OF FILLED SHELLS,

Whenever it may bo considered necessary to examine the interjop
of filled shells, and it is found that the powder is caked from the
effects of damp, the common shells, will be emptied, cleaned out, and
re-filled ; the Shrapnel will be exchanged.

Shells, Common, filled with Loose Powder,

Remove the fuze-hole plug, pass the “hook G.S. wads” through
tho hole in the centre of the wad, and draw the wad out of iie
fuze-hole: if the powder charge is in a serviceable condition,
insert a new papier-miiché wad, and replug the shell as directed in
instructions for filling. If the powder charge is found to be caked
from the cffects of damp, 'cmrty the shell and clean it out, If the
powder is so caked that it will nofz run out of the shell, or if any
powder remains adhering to the mterior of the shell, fill the sheil
with boiling water and allow it to stand for about five minutes, then
pout, out the water and fill up again with boiling water.  After
standing for fifteen minutes more, the shell may be emptied, usin
the copper serapper for shells to facilitate the removal of the wetted
powder. The scraper must not be applicd until after fifteen minutes
have clapsed after the sccond quantity of boiling water has been
poured in. When the shell is perfectly dry, refill with serviceable
powder. If necessary, the addition of boiling water will be repeated
till the whole of the bursting charge has been extracted.

Shells, Shrapnel.

Remove the fuze-hole plug, unscrew the primer with the “ driver
screw Shrapnel large Mark III,” and lift ont the primer with the
“pincers Shrapnel primers”; turn the shell nose downwards, and if
the powder charge flows out and is serviceable, refill and replace
primer and plug, a new primer may be inserted if necessary; the
shell shoild be well shaken if the powder does not come out quite
freely, as o portion of the powder may possibly be jammed in the
tube; if the powder cannot he extracted as above, being caked from
the effects of damp, &e., the primer and plug will be replaced; and
steps taken for the exchange of the shell. '
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FUZES.
Perciission, direct-action, No. 3. Marks 1T and 111,
Time sensitive, niiddle, No. 24.

Direct-Action I'uze.
Plates VI and VII.

Mark II—The fuze is made of gunmetal, turned all over and
serewed below the head to suit G.S. fuze.hole; the interior is bored
out at the lower cnd for the powder charge, and screwed to receive
base-plug; the upper part of fuze is charged with detonating com-
position, over which is a brass disc ‘005 inch thick, and the holes
communicating with magazine filled with powder priming ; the fuze
is fitted with a steel needle passing through and secured in a copper
suspending disc ‘032 inch thick. The lower part of the fuze is filled
with pistol powder and covered with a disc of shalloon.

Mark TIIis identical with Mark II internally, but resembles the
Pettman G.S. externally. Itis closed at the top with a left-handed
screw plug, instead of the cap as in Marks 1* and II.

Mark I* is essentially the same as Mark 11, and is the pattern to
which the Mark I have been converted.

These fuzes require no preparation excapt the removal of the metal
cap of Marks I* and IT or plug of Mark IlII. Marks I* and II are
screwed firmly into the fuze-hole by means of the ¢ Key, plug, G.S.,”
and Mark IIT by the ¢ Key, fuze, universal.” The caps of Marks I*
and II are fastened ou to the head of the fuze by two double bayonet
joints, which enable the caps to be used cither in fixing or unfixing
the fuzes. The caps can be removed by bringing the centre of the
bayonet joints in line with the studs on the side of the head of the
fuzes. The plug of Mark IIT has a left-handed screw thread. The
cap or plug is not to be removed until after entering the shell into
the muzzle of the gun.

Ti{me, Sensitive, Middle. Mark I.
Plate VIII.

The fuze consists of body with stem, lighting pellet, two retaining-
pellets with two spiral springs, necdle, composition ring, dome, cap,
two safety pins, base plug, and axial magazine.

It is made of gunmetal, the lower part of the body being screwed
to G.S. gauge outside, and bored out inside to contain a magazine of
M.G.! powder.

The composition ring is graduated on its periphery from 0 to 30,
and reads to quarter units. An V is stamped on the ring to show
the safety point, and when this coincides with the A on the body the
fuze is set at safety. The cap which screws on to the top of the pillar
is made hexagonal, to fit the “ key, fuze, universal.”

The fuze 1s set by loosening the screw cap on the top of the screw,
by means of the *“key, fuze, universal,” and turning the dome and
ring till the required graduation on the collar coincides with the
arrow head on the body, the screw cap is then tightened. The safety
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pins are then withdrawn at the moment of loading. On discharge,

the centrifugal action causes the retaining pellets to fly out, releasin

tho lighting pellet which flies by centrifugal force against the needle,

firing the detonator, which ignites the powder in the pellet and axi]

magazine, the latter lighting the quick-match in the composition ring,
The time of burning at rest is from 14-6 to 158 secs.

CHARGES.

18 oz, 12 oz, and 6 oz, R.F.G.%, made up in 6 oz. cartridges of
No. 1 class sitk cloth without hoops. ,

Diameter, fillod - » 2:5"
Length, filled.. o v 2-8"

TUBL,

Tube friction copper solid drawn,
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RANGE TABLE FOR 4-INCH RM.L. HOWITZER.
Based on practice of 30/8/87, 7/9/87, 24/11/87, 2/2/88, and 7/6/88.

Projectile weight, 20 1b.

Charge, 18 0z., R.F. G.2 M.V. 835, f.8. Jump, 18 minutes.

] ° 28 | b o Ty T T
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1000 0 4012 16 21 014 | 0-4| 83| 03| 027| 17 | 01| 01
200| 027|012} 23 21 0-20 | 0-8| 811 0-73| 054| 17 | 02] 0°3
300 051]|032]| 30 20 0°43 12| 800 1'10 121 18 | 03| O
400 115|012 | 38 20 0°538 17| 788 1448 | 149| 18 | 04| 06
£00 140|012 475 19 0:72 | 21| 777 186 | 217 19 | 05| 03
0| 2 7|012| 53 19 057 | 25| 66| 225| 245| 20 | 06| 10
700 | 234|013 61 18 1+01 29| 755 | 2+64| 84| 20 | 07| 12
800 | 3 2|013]| 69 ! 1416 | 83| 744 3-04| B4as4| 2l 08| 14
900 | 331|013 77 18 1+31 3-7| 7331 8+45| 416 22 | 90| 16
1000 4 1|013] 85 17 1445 | 4°1| 722 3-87| 4490| 23 1-1] 19
1100 | 431 (014 93 17 160 | 45| 712 4:30| 523 | 24 12| 22
1200 5 2014102 17 174 | 50| 70| 4:73| 658} 25 14| 26
1300 | 533|014 111 16 189 | 55| 692 5017 635 26 15| 30
14001 6 4|9 14120 16 2:03 | 6:0| €82| bH62| 7T I12| 27 17| 34
1500 | 636015128 16 2:18 | 65| 672| 607 751| 28 18| 39
1600 7 8|015 137 15 232 | 7'1| 662 653 | 830 20 | 2:0 4-4
1700 | 741015146 15 2-47 77| 633 | 7.00| 911 | 30 | 21! 49
1500 | 814 [0 16|15 15 2461 84| 634 7-47 964 31 23| 5%
1900 847 |0 16|16 15 2-76 | 9-1| 635| 7-96| 1038 32 | 2°5{ 6°1
2000 | 921|017 )17 14 291 0-8| 626| 845 | 1123| 3¢ | 27| 68
21001 955)017!185 14 305 | 105 617 | 895 1210} 35 | 20| 75
2200 | 1030 |0 18195 14 3.20 | 11°3) 608 | 9-46| 1259 36 | 3°1| 83
2300 | !'1 6|0 18|26 13 3.3 | 12-2| 600 | 9-08| 1349 37 | 33| 91
2400 | 1142(019]21 7 13 3-49 | 132 | 592 | 1050 | 1440 | 33 | 35| 10°1
2500 | 1220{ 020|229 13 363 | 14-5| 584 | 11°03| 1554 | 40 | 37112
2000 | 1258 {021 | 24-2 13 38 |16-0] 576 | 1157 1632 | 42 | 401244
2700°| 13 37| 0 22| 25-4 12 3-92 | 18-0| 568 | 12:11 | 1732 43 | 42137
2800 | 1417 [ 0 24 | 26°7 12 407 | 20-0( 560 | 12°66| 1824 45 | 44 15°1
2900 | 14 58 | 0 26 | 27-9 12 421 |23-0{ 552 | 13-22| 1940 | 47 | 46| 167
3000 | 1539|028 | 29-2 12 436 | 26°0| 544 13-78 | 2049 | 49 | 49| 184
3100 1622 (0 :12 — 11 4+51 |30-0| 536 | 14°35| 22 0 50 | 5°1)20°3
3200 | 17 8| 036 | — 11 465 |34:0| 528 | 14-c2| 2313 | 52 | 5-4 22
3300-| 1756|040 | — 1 480 | 39°0| 520 | 1550 | 2420 | 5% | 57| 246
3300 | 1845|044 | -- 10 49¢ |40 512| 16°08| 2550 56 | 60| 270
3500 | 1937 {030 | — 10 5-09 | 520 504 | 1667 | 27 16| 58 6:2[ 300
3600 | 2031 (046 | — 10 523 | 60°0| 496 | 17-26| 28 48 | 60 65l 33-2
3700 | 2128 |142| — 9 533 | 600 | 489 | 17.%6{ 30 23| 62 | 687 36°7
3200/ 2233 (1 9| — 9 552 1780 | 42| 1846 | 32 3 65 | 7°1|40°8
3900°| 2341|116 | — 9 567 | 870 475 | 19+07 | 3351 | 67 | 74451
4000 | 2457 (124| — 9 5-81 [93-0| 468 [ 19°69 | 3547 | €9 77496




14

RANGE TABLE ~—continued.

’ T —
Charge, 12 oz., R.F, G.3 M.V, 702, {.5, Y Jump, 20 minutes,
i
w
oY R
1 £ % s l g S . 50 K" ﬁent. of
; a ) I : ounds shoul
: £ =32 « % .| E witkin
& i Tl | R &S @ ] g +
3 52| ¥E8 g s % & — —
g |3 | 8 lzen|acsEl 8 & 3 .
O N TS S DR - N P I R
e | ¢ 5 |fEzlEgEl o 0§ § o B | B|IIE
& A ‘ £ lessaeEe ]l 8 &4 B | < Sl &8
L @ yds. yds ydo. | fs | secr, | © /| yds, | yds, | yaa,
ot {our| — I 14 014 o | 62) 046 | 038] 7| 01| o
048 |0 11} =~ 14 029 1 o82 !l 093 118 91 01 013
124 |01l -— 13 043 1 672 110 20 1) 02 05
20 o1l —-— 13 078 1 662 1°88 243 131 03 0y
238 (1012 - 12 0-72 2 6h3 | 2°36 32 15 04 11
316 [012] — 12 Q87 2 614 2+85 410 181 03 14
358 0121 — 12 1-01 A G35 1 334 b 6 21) 07 18
43) [012] - 11 116 3 626 385 5 b8 24 09 23
52 013 — 1 1-31 3 Gl7 | 437 (] 210 141 28
11 1013 ] o 1 145 4 603 | 4-90 751 311 13 45
6590 lou| — | 10 160 4 | 600| 644 | 883) 350 15| b4
7 48 01h] —~— 10 174 b H92 1 600 10 0 401 17 80
8 40 016 — 9 180 6 b84 656 11 13 451 20 10
934 1018} — 9 203 7 hi6 | 7413 12 33 511 2:3( 130
1030 {020} — 9 2-18 8 UL I A b 13 57 57 ) 26| 160
11 2 022 = R 2432 10 560 ' 830 15 26 631 291 2049
1229 JO23| — 8 247 12 H52 | 8°91 17 32 11 3:3( 20
1234 {027 — 8 261 4 | bat | 954 | 1847 T 37| 200
1442 (020} — 1 2°76 18 H36 | 10°20 20 3R &8 41| 354
1352 {032 — 7 291 18 528 | 1088 22 33 9] 45| 4190
17 4 034 = 7 3°05 20 520 | 1199 24 31 1L 50| 484
1818 1037 -— 6 320 & HI2 | 12435 <6 33 123 | 65 860
193 {040} — 6 v 334 Ry 504 0 13°0h 27 40 1361 61 660
2059 [0 44| — 6 319 L9 496 | 1398 30 52} 180} 67} 770
2228 048] - 5 363 33 489 | 14°8% | 83 8 163§ 7-3) 910
2358 0062} ~ b 378 37 482 | 1573 3530 | 176G | 8°0 | 110°0
2532 {086 — i3 3-92 2 475 | 10°6H 375 ) 189 881370
27 9 1 0 — 5 4°07 47 468 } 17°60 40 2 2031 9+6 ) 1730
28 54 1 4| — 4 4-21 53 461 { 1858 43 4 217 § 10°5 | 2100
3047 |1 9) — 4 4°36 59 454 | 19°61 45 47 | 281 116 | 2400
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RANGE ’I_.‘ABLE-conﬁnued.

Ghérge, 6 oz., BF G2,

M.V, 452, f.s.

Jump, 19 minutes.

o = —
23 554 o4 50 per cent. of
BE 925 ) . | rounds should fall
, £ | =88 21 . g within—
g AL ER e £ a
= s | 820 gae il & =0 S

£ | B |8 [285(2%38 1 % 8| % | % |5 |44

s 8 c S |82s8 | g2t =} . © e 2 4

[ %3 e - - —ae A pey g o > g“ 73 2

2 FE | £ | §|%23|Fggs | £ g e | g | 2|3

5 5 S [} w " 4 n = 2>} & B 5 L -] -]
yds o/ ’ yds. yards, | yds. | f.8 secs. ° / | yds. | yds. | yds.
wol 12|28 | — 6 014 | 07| 430 | 071| 120 | 41|0-23] 04
200| 226 24 | — 6 029 | 14| 422| 1-43| 248| 82|046| 08
30| 35| 25 | — 6 0-43 | 2-1| 414| 26| 421|12:3|070] 13
40| 523|285 | — | 58 038 | 29| 406| 292| 6 1[165(094| 18
50| 658( 26 | — | 6 072 | 37| 890 | 370 751|207 |118] 2%
) = 5 087 | 4°7{ 392| 4:50| 054|249 143| 37
700 10 24 @l 2| 4o 10l | 5.0 385! 5931 | 12 9| 20°1|1+68] 5°4
g0 | 1215| 3l | — | 4% 116 | 7-3| 379] 6°13| 1430 (334|195 79
goo | 1411| 8t | — | 45 131 | 00 374| 696 17 2877|223 112
1000 1615| 38 | — "4 1445 |11-1| 369 7-81[ 1951 |42-0 | 253 | 151
‘ 43 | — 4 160 |13-6| 365| 869 | 23 2| 46-4|2:84 | 207
150 | 20 Bl s 174 |16°6| 361 | 9-61| 2652|508 316272
1300 | 2337{ 54 | — 3 180 | 20-2| 868 | 10°58 [ 3120 | 552 | 351 | 359
1400 ! 2639| 61 | — 3 2:03 | 245 | 356 | 1163 | €6 42| 59+7 | 389 | 47°0
1500 | 3014] 68 | — | 2 2418 | 99+5| 352 12°80 | 43 10 [ 64-2 | 4-20 | 606
3130] 16 | — 2 2:32 (353 | 350 | 1411 | 5030 | 68°7 | 471 | 66°5
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FORMATION OF THE BATTERY, &e.

On * Boot and Saddlo” being sounded, the gunners, except lim,
gunners, assist the drivers to saddle mld. get 1'cady't1.1c‘ mules; whep
% Fallin” is sounded, the battery falls in by subdivisions, and ey
gubdivision is inspected by its No. 1; the drivers then proceed to the
stables or lines in charge of the Nos. 1, load up the line gear loads
and get ready to filc out; the gunmers are marched to the g‘m-park’
by the quartermaster-sergeant, the howitzers are run out, the ammuy;,
tion boxes placed on the ground in pairs ready for: loading, commenejy
3 vards in rear of the bowitzers, and the remaining loads arranged by
}n{irs in the most convenient position; when “Turn out ™ is sounded
thie mules are marched to tho parade ground by the officer on duty, &
in his absence, the sergeant-major, the ammunition and pioneer loagdy
are put on by the detachments, under the superintendence of the Nog.
1,and the baggage loads by the spare numbers, under the superintenq.
enee of the quartermaster-sergeant. As soon as the ammunition loady
are on, the detachments fall in on their howitzers; the sergeant-major
then gives the word “ Front limber up,” the howitzers are limbered y
in tho usual manner, and all the mules proceed to their places in Jine
the detachments falling in in front by word of command from the
Nos. 1. The subaltern oflicers then inspect their divisions on foot, and
the battery is told off and proved by the captain or officer on duty, a
laid down for a field battery. -

The first line consists of the seven howitzer and carriage mules, ang
the first ammunition mule, the sccond line of the seven relief gun and
carringe mules and the relief ammunition mules, the third line of the
remaining ammunition mules, the fourth line of spare carriage, ang

srtificer’s mules, and tho bare-backed ordnunce mules, and the fifth

iline of the water and baggage mules, the water mules of each sub.
division leading; the pioncer mules fall in in the centre of their
divisions in linc.with tho first ammunition mules. The officers fall in
as laid down for o Field Battery.

Distances and Intervals.

In line a distance of 4 yard is maintained from nose to croup of the
mules of cach line, and a distance of 8 yards between lines. In column
of route the distance between lines is reduced to 14 yards; it is advis-
able, in order to reduce the length of the column, to march, where
practicable, in column of divisions ; this can be done on any road of
ordinary width. Detachments before moving off in celumn of route
form the * Order of mareh,” and the spare numbers are distributed at
intervals amongst the baggnge mules in order to assist in adjusting any
loads that get out of place, and in tightening or letting out the breech.
ings, when required.

The intervals between subdivisions in line are—

Tull oo i 25 yards.
Half 56 oo 120
Close i . 6

Movements in the Field.

The normal pace of mancuvre for Mountain Batteries is tho “walk,”
but, if necessary, on an emergency, the pace can be increased to a
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«trot.” As arule, the first line only will manacuvre. Drill movements
for a Mountain Batiery correspond to those laid down for a Field
Battery. In © reversing ” or “taking ground,” detachments when at
the “order of march,” wheel round with the mules, each number re-
maining on his proper side; when at** detachments front,” they wheel
‘@ right,” ‘@ lefb,” or “about” on their own g’l‘Oul"ld ; mules “ reverse”’ or
« take ground ” on their own ground. :

GUN DRILL.

The detachment consists of eleven numbers, and falls in two deep,
two yards in rear of the howitzer, which is unlimbered.

To tell of.
Officer. 25 No. 1.

Tell off.

At “Tell off,” No 1 (who is on the right of his’ detachment) takes
a pace to his front, turns to his left, and numbers himself 1; the right
hand man of the rear rank numbers 2; the right hand man of the front
rank 3; the sccond man from the right of the rear rank 4; the manin
his front 5; and so on. After the detachment is told off, No, 1 falls in
again on the right of the front rank. ' T

I . -~
.. " ) LA 3 o
This is the position of ¢ Detachment rear.” WNrlal T i

The front is that direction in which the howitfer is /E()i_nt_ed when in' *
action, or to which the mules’ heads are turned ¥hgn luhbgred upr v, )
. ‘ ‘ { \.-f,/;;'_" o "‘-'. _,:\‘

Pcsition of Defachment at the Gun, when iﬁ‘:dglion.',-;_‘ e 4

No. 1, at the point of the trail.

Nos. 2 and 3, in line with the muzzle outside the wheels, and one

pace from them. . o

Nos. 4 and 5, in line with the breech, covering Nos. 2 and 3.

Nos. 6, one yard in rear of No. 1, and covering him. |

No. 7, 5 yards in rear of left wheel, and covering it.

Nos. 8 and 9, with the first ammunition mule.

No. 10, 5 yards in rear of the right gun wheel.

No. 11, 5 yards in rear of the first ammunition mule.

To take Post on the Gun from Detachment Rear.

Officer. - No. 1.

Take post. Right turn.
' Double march.

; 'f;‘he numbers double to their places in action and halt, facing to the
ront.
No. 1 attaches the sight pocket to his belt.
No. 5 i the tube pocket T .
Nos. 2 and 3 attach the linch-pin and washer pockets to their belts.
All pockets arc carried on the belts on the right side. . .-
aleg s =5 3 8
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If the sponge and rammer are not strapped to the trail, No. 4 places
them on the ground outside Nos. 2 and 3.
Nos. 1 to 7 and 10 strap on knec caps.

General Duties in Action.

No. 1 commands, fixes sights, superintepds setting of fuzes,and lays

No. 2 sponges, rams home, and mans right wheel.

No. 3loads, removes safety pin from fuze ; when n the bore, mang
left wheel. ; .

No. 4 attends to vent, pricks cartridge, mans right wheel, and raigeg
drag shoe in running back. . ‘

No. 5 fires, mans left wheel, and raises drag shoe in running back,

No. 6 ships and unships handspike, runs up, and traverses,

No. 7 supplics No. 3 with cartridges from No. 8.

No. 8 sets and fixes fuzes’(except when shells are fuzed at the
howitzer), serves out ammunition to Nos. 7 and 10.

No. 9 assists No. 8 in serving out ammunition.

No. 10 supplies No. 3 with projectiles from No. 8,

No. 11 brings up ammunition mules as required.

Action,
Ofticer. No. 1.

Action, Action.

No. 1 takes out tangent and foresights from pocket, adjusts fore
sight in socket, satisfies himself that the howitzer is properly serewed
home, and that the fittings are in good order, and kneels on the right
knoe on the left of the handspike.

No. 2 takes up rammer, turns to his left, kneels on his left knee,
unscrews the coupling hook of rammer, serews rammer to sponge, and
seizes it in tho right hand by the centre, rammer head to the rear.

No. 3 takes up sponge, turns to his right, kneels on his right knee,
unscrews coupling hook of sponge, and screws sponge to rammer.

No. 4 turns to his left, and kneels on his right knee.

No. 5 turns to his right, kneels on his left knee, takes lanyard from
tube pocket and puts it under his belt.

No. 6 ships handspike, and kneels on his left knee, ready to traverse.

No. 7 kneels on his left knee.

Nos. 8 and 9 open the necar ammunition box, and prepare to issue
ammunition.

No. 10 knecls on his right knee.

Load.
Officer. No. 1,

No. 1 gun,, With—oz. charge. | Front§—degrees deflection.|| | With—oz. charge.
Shell ¥ Right§—degrecs 5 Shell ¥
Shrapnel.t Fuze.f | Left§ —degrees 5 Shrapnel.t Fuzel
Star Shell. Fuze.] Star Shell, Fuze]
Case. Case,
Blank cartridge. Blank cartridge.
Load, Load.

* Common shell and percussion fuze always understood unless otherwise ordered.
+ Time fuze always understood unless otherwise ordered. B
¢ llerc say number of graduations required.
Here indicate target.
i Here order No. of minutes’ deflection necessary,
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No. 1 repeats the word of command, as to the natave of projectile
and charge, sets his tangent scale, clamps it, places it in the socket,
examines the shell, when fuzed' with time fuze, fixes and sets fuze,
when shell are fuzed at the howitzer, hands it to No. 3, and lays.

No. 2 brings the sponge to a horizontal position in front of the
bore, inserts sponge head (right hand back up, in centre of stave, left
hand back down, close to sponge head), shifts the left hand to the
right, forces the sponge up the bore until the left hand meets the face
of the piece, shifts both hands to the rammer head, and forces the
sponge hard home. He then gives the sponge two half turns, by first
Jowering and then raising his wrist, at the same time pressing the
sponge hard against the bottom of the bore. The sponge is then
withdrawn in two motions and reversed, the right hand holding the
sponge by the centre, and the left hand meeting the rammer head
opposite the bore. .

When No. 8 has placed the charge in the bore, and removed the

safety pin, No. 2 introduces the rammer head into the bore, reaches
out to the full extent of his arms, and rams home in one motion, with
a firm pressure, left hand back up, right hand back down. He then
quits the rammer, and remains steady until No. 4 has pricked tho
carriage. Therammer is then withdrawn in one motion, and brought
to its position in ‘‘ action.”

No. 3 slews his body to the right, and receives the cartridges from
No. 7, and the projectile from No. 10. He inserts them in the bore as
soon as the sponge is withdrawn, withdraws the safety pins, or uncaps.

No. 4 serves the vent with his left thumb, kecping his elbow
raised and his fingers on the left side of the gun. When the chargo
is home he pricks the cartridge, and then serves the vent whilst the
rammer is being withdrawn.

No. 5 takes the lanyard from his belt, hooks a friction tube to it,
and holds the lanyard in his lett, and the friction tube in his right
hand.

No. 6 traverses under the directions of No. 1.

No. 7 receives the cartridges* from No. 8, and hands them to No. 3.

The cartridges while being carried up to the howitzer should be
covered by the arms.

No. 8 prepares projectiles and supplies Nos. 7 and 10 with ammu-
nition.

No. 9 assists No. 8.

No. 10 receives projectile from No. 8 and hands-it to No. 3. If
time fuzes are being used, the shell is handed to No. 1 for inspection,

To Lay the Gun.

No. 1, looking over the sights, with his right hand on the elevating
wheel and his left hand on the cascable, elevates or depresses, as may
be necessary, at the same time giving the word “ Trail right” or “Trail
left” to No. 6. The howitzer must be laid with a full sight, .e., the
object, the apex of the foresight, and the top of notch of the tangent
scale must be brought into a straight line; the eye being keps about
6 inches from the tangent scale. 1f the cross wires are used, the eyo
must be brought close to the hole in the tangent scale. When the

* The charge is made up in cartridges of 6 oz. cach, of which 1, 2, or 3 are used
as required. .
B 2
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gun is correctly laid, No. 1 gives the word “Take post.” No. ¢

traverses as directed. N )
N.B.—To ascertain the deflection required, when one whee] i

i . the reciprocating sight is not used, find gyt
ﬁl’%ﬁﬁ;&ﬁi&% l(’;f]zm inch tl{)cre are in tho differences of leve] of
the wheels; multiply the number 80 found b);) thofnu'mber of degl‘fees
of elevation given; the result will be the num %r 1o minutes de@ectlon
to be given to the higher wheel. In order readily to _&pply !Jhls rule
the pricker of each howitzer should be marked in division of six-tenthg
of an inch. The difference in level can be obtained by means of the
sponge stave held across the wheels and measured with the pricker,

To Make Ready and Fire.

Officer. No. 1.
Fire——rounds Ready.
or Commence firing. Fire.
Run up (or back).
Halt,

As soon as No. 1 gives the word “ Ready,” he removes the tangent
scale, keeping it clamped ; the numbers ab the gun move clear of the
recoil.

No. 5 presses a tubo into the vent with his right thumb, extends
the lanyard with his left hand, keeping his hand level with the vent,
and looks towards No. 1.

At the word “ Fire,” No. 5, holding the lanyard taut with his left
hand, chops it smartly with his right and replaces it under his belt,
In the event of a miss-fire, No.  will place another tube in the vent
from over the wheel and resume his position for firing.

No. 4, after the gun has been fired, clears the vent.

At the word ¢ Run up,” Nos. 1 and 6 lift at the handspike, Nog,2,
3, 4, and 5 man the wheels.

At the word ‘““Halt,” the numbers resume their positions in
“ action.”

N.B.—1f it is nccessary to control the recoil, drag-ropes are hooked
to tho washers and manned by all available numbers.

To Cease Firing.
Officer. ) 4 No. 1.

—

Cease firing. Cease firing,

All the numbers stand up.

No. 1 unscrews the fore-sight, and replaces both sights in the
pocket. :

Nos. 2 and 3 unscrew the sponge from the rammer, screw on the
coupling hooks and place them on the ground clear of the wheels. .

No. 5 rveplaces the lanyard in the tube pocket.
_ No. 6 unships the handspike, and places it on the ground clear of
the right wheel. = . o

Nos. 8 and 9 adjust ammunition and close the boxes.
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To Change Rounds in Action.

Officer, No. 1.
Change rounds. Change rounds.
In changing rounds No. 2 becomes 4

bR 4 M 1

bR 1 2 6

w 6 8

2 8 bh) 10

5,10, 11

» 11 bR} 9

1 9 » ?

R 5

b2l 5 ” 3' §
3 2

When 4 Action to Torm * Detachment vear.”

Officer. : No. 1.
Detachment rear. : Detachment rear.
Double  march.
Halt.
Front, '

No. 1 places himself two yards in vear of the howitzer, opposite the
right wheel, and facing to the left; all the numbers double np and
form facing No. 1, Nos. 2 and 3 marking time oppaosite No. 1, until the
word ‘ Halt ”’ is given. At the word * Front,” all the numbers turn
to the front.

To Limber up.
Officer. No. 1.

Front limber up. Tront limber up.
Lift.

Limbering up is, as a rule, dono only to the front. At * Limber
up” the mules are brought up at a trot from the rear, and halted as
follows :— 2t

Carriage mule 3 yards on right of axle,

Axle mule 3 yards on left of axle.

Chase mule 1 yard in front of muzzle.

Trunnion mule 3 yards in front of carriage mule.
Breech mule 3 yards in front of axle mule.
Wheel mule 3 yards in rear of trail.

Case-shot mule 3 yards in rear of axle mule.

1st Laft.

No. 1 unkeys and removes the elevating arc. The shifting bar hav-
ing been passed through the cascable by No. 6, the * bar lifting chase”
is passed over the muz:le by No. 11, No.'1 gives the word “ Li{t”’; Nos.
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2 and 3 unkey the capsquares; Nos. 4 and 11 lift at tho muzzle, and
Nos. 5 and 6 at tho breech. The gun is lifted out of the trunnion
holes and placed vertically in the dismounting block; No. 2 unscrews
the junction nut, No. 8 using the hammer to start it if necessary ; the
trunnion block having been placed by No. 2, No. 4 steadies the chase,
No. 5 the breech. ,

2nd Lift.

When the junction nut is unscrewed, No. 2 gives the word * Lift.”
Nos. 4 and 11 then lift the chase off the tronnion piece and hold it up
while No. 2 places the chase fid in the bore and No. 3 passes the lifter
through the loop. Nos. 2, 3, 4, and 11 then place the chase on its cradle.
Nos. 2 and 3 buckle the chase straps. No. 3 replaces the lifter, and
No. 11 the “ bar lifting chase.” As soon as the chase is lifted off the
trunnion piece No. 9 places the trunnion bearer in the bore; Nos. 7 and
8 seize the trunnion with their inward hands, facing to the front;
No. 7 gives the word “ Lift,” and the trunnion piece is raised off the
breech ; No. 10 adjusts the cap and passes the lifter through the ring
of the fid; Nos. 7 and 8 take hold of the lifter and the trannion piece
is placed on its cradle by Nos. 7, 8, and 9. No. 10 replaces the lifter
and buckles the straps. No. 1 places the breech beaver in the bore,
gives the word “ Lift,” and the breech is lifted by Nos 1, 5, and 6,
and placed on its cradle, No. 6 withdrawing and replacing the shifting
bar; Nos. 5 and 6 buckle the breech straps; No. 1l replaces the
hammer and trunnion block.

8rd Lift.

Nos. 1 and 6 remove the elevating gear and adjust it on its cradle;
No. 7 removes the trail shoe and places it on its eradle; Nos. 2 and 3
remove the linch-pins and washers and place them in the pockets; Nog.
8 and 9 lift at the breast of the carringe; Nos. 2 and 3 remove the
wheels and place them on the cradle, No. 3 making fast the strap;
No. 5 takes out the axle key, and Nos. 4 and 5 remove the axle and
place it on its cradle ; the carriage is folded over ; the carriage bearers
are brought up by No. 11 and adjusted by Nos. 8, 9, 10, and 11;
No. 11 gives the word ¢ Lift,” and the carriage is placed on its cradle;
the bearers are replaced by No, 11, the sponge and rammer by No. 4,
and the handspike by No. 6.

N.B.—In placing the wheels the check rope is passed over the top
of the implement box. )

GENERAL DUTIES IN LIMBERING UP.

No. 1 commands, places breech bearer in bore, and lifts at it in
placing breech on mule; unkeys and removes elevating gear, and assists
to place it on mule. ;

No. 2 places muzzle fid in the bore, unkeys right capsquare in
dismounting gun, supplies himself with trunnion block and places it
on left trunnion if required, unscrews junction nut, adjusts fid, lifts at
right of chase lifter, buckles front chase strap, removes right linch-
pin and washer, removes and places right wheel.

No. 3 unkeys left capsquare, supplies himself with hammer and
hammers left trunnion if necessary, adjusts chase lifter lifts at left of
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it, and replaces it, buckles rear chase strap, removes left linch-pin
and washer, removes and places left wheel, and buckles wheel strap.

No. 4 lifts at right of * bar lifting chasc ” steadics chase, removes
and places axle on cradle, replaces sponge and rammer.

No. 5 lifts gun to dismounting block, steadies brecch, lifts at left
of shifting bar, buckles front breech strap, unkeys, removes, and places
axle on cradle.

No. G passesshifting bar through cascable, lifts at right of it, buckles
rearbreech strap, withdrawsand replacesshifting bar,removeselevating
gear, and places it on cradle, replaces handspike, lifts at left trunnion,
and left of trunmnion lifter.

No. 7 lifts at left trunnion, and left of trunnion lifter, removes trail
shoe, and places it on mule.

No. 8 lifts at right trunnion, and right of trunnion lifter, lifts at
breast of carriage, adjusts and lifts at right front carriage bearer,
buckles carriage strap. ,

No. 9 places trunnion bearcr in bore, and lifts at it, lifts at breast
of carriage, adjusts and lifts at left front carriage hearer.

No. 10 adjusts trunnion cap and trunnion lifter, makes fast straps,
replaces lifter, adjusts and lifts at vight rear carriago bearer.

No. 11 brings up and adjusts ring lifter, and lifts at left of it,
replaces “bar lifting chase,” hammer, aud trunnion block, brings up
and replaces carriage bearers, lifts at left rear carriage bearer.

In loading, the chase is reversed to the left, the breech to the right,
the numbers facing to the rear. . .

POSITION OF DETACHMENT IN ORDER OF MARCH.

No. 1, 2 yards in front of the chase mule.

» 2, 1 yard on the right of the chase mule.

” 37 ” 2] left 19 ” ”

I T » right ,,  trunnion mule.

» 51 ” ” ]eft » breeeh »

s By 5 » right ,, axle ’

" 7, ” ”» IEft » -‘Vhee]‘ 1

A - » right ,  carriage ,,

” 97 3] 1 left 2] 1 ¥l

5 10, » . right ,,  case shot ,,

W i TR 5 left ,, first ammunition mule,

In changing rounds when in *“Order of march ”—
No. 11 becomes 9

» 9 5 7
1" 7 b2l 5
” 5 » 3
» 3 » 1
”» 1 b3} 2
» 2 k] 4
w 4, 6
1 6 ” # 8
. 8 ., 10,and
, 10 . 11
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From the Order of March, to form Detachment front.
Officer. No. 1.

Detachment front. Double March.
Halt, front.

No. 1 doubles obliquely to his right, to a point 5 yards in front of
the chase mule, and 2 yards to the right. He turns to his left and
gives the word “ Double march ”; the remaining numbers double up,
Nos. 2 and 3 closing to 3 paces and whecling to right opposite
No. 1, the odd numbers covering No. 3, and the even numbers No. 2 ;
when all have closed up, No. 1 gives the word “ Halt,” ¢ I'ront,” and
the detachment halts, turns to the front and dresses by the right.

From Detachment Front, to form the Order of March.

Officer. No. 1.
Form tho Order of March. Left turn.,
. ‘ Double March.

The detachment turns to the left, wheels to the left, and the
numbers double to their places in the order of march, halt, and turn
about with the highest number.

From the Order of March, to come into Action (see Plate).
Officer. - No. 1.

. « Action Front.”

o Aqtior'szz"ch)rit.”‘ , ‘
“TLift.”

Coming into actionis, as o rule, done only to the front. On the
command “Action front,” the chase mule remains stationary, the
breech mule is brought up 3 yards to the left of the chase mule, the
trunnion mule 3 yards to the right of the chase mule, the carriage
mule 3 yards to the right of the position from which the trunnion
mule moved, the axle mule to a similar position on the left, the wheel
mule to 1 yard in rear of the carriage mule, the case shot mule to 1
yard in rear of the axle mule, the first ammunition mule to 10 yards
in rear of the point of the trail of the gun when in ¢ action.”

Coming into action is the converse of ‘ Limbering up,” and is
performed by a series of three lifts.

As soon as the loads are lifted off the mules, the drivers lead their
mules forward until clear of the load, then reverse outwards, and move
to their position in “action.”

1st Lift.

Nos. 8 and 9 cast off the carriage straps; No. 11 brings up the
carriage bearers; Nos. 8, 9, 10, and 11 adjust them; No 11 gives the
word “ Lift,” and the carriage is lifted off the mule and unfolded ; Nos.
8 and 9 hold up the breast; Nos. 4 and 5 lift off the axle and adjustit
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from the right side of the carriage, No. 5 keyipg up; Nos. £ and 3
take off the wheels, place them on the axle, taking care that the check
rope is above the trail, and adjust the linch-pins and Wa.shers; Nos. 1
and 6 take off and adjust the elevating gear, No. 1 keying up ; No. 7
takes off and adjusts the trail shoe, and keys up.

2nd  Lift.

Nos. 5 and 6 cast off the breech straps, No. 6 unships and passes
the shifting bar through the cascable; No. 1 gives the word * Lift,” and
Nos. 1, 5, and 6 lift the brecch and place it vertically in the trail shoc;
No. 1 removes the bearer from the bore, and wipes the screw ; Nos. 7
and 8 cast off the trunnion straps; No. 7 unships and passes the lifter
through the ring of the fid to No. 8; No. 7 gives the word “Lilt”;
Nos. 7, 8, and 9 lift the trunnion piece off the cradlo_ and hold it
vertically over the breech ; Nos. 7 and 8 seize the trunnion with their
inward hands, and the lifter and cap are removed by No. 10. No. 9
withdraws the beaver; Nos. 2 and 8 cast off the chase straps; No. 3
unships and passes the chase lifter through the ring of the fid to No.
2; No. 4 removes the muzzle fid ; No. 4 brings up and adjusts the *“ bar
lifting chase ”’; No. 2 gives the word “ Lift,” and Nos. 2, 8, 4 and 111ift
the chase off the mule and hold it vertically over the trunnion picce ;
No. 3 then removes the lifter, and No. 2 the fid ; the chase is then placed
on the trannion piece; No. 4 steadies the muzzle, No. 5 the breech ;
the junction nut is screwed by Nos. 2 and 3, No. 2 using the hammer,
and No. 3 placing the trunnion block if necessary; when the lines on
the breech and nut correspond, No. 1 gives the word * Home.”

3rd Lift.

No. 1 gives the word “Lift”’; Nos. 2 and 3 open the capsquares;
Nos. 5 and 6 lift at the breech, Nos. 4 and 11 at the muzzle; the gun is
lifted into the trunnion holes, and the capsquares are keyed up by Nos.
2 and 3; No. 6 removes the shifting bar, No. 11 the “Dbar lifting
chase,” and No. 1 adjusts the clevating are. :

The lifters, bearers, &e., are placed outside the wheels on their own
sides by the numbers using them.

All the numbers take their places for “action.”

GENERAL DUTIES ON COMING INTO ACTION.

No. 1 commands, lifts at breech bearer, and removes it from the
bore, takes off, adjusts and keys up clevating gear, wipes screw, adjusts
are.

No. 2 casts off rear chaso strap and wheel strap, takes off and places
right wheel, and puts on linch-pin and washer, lifts at right of chase
lifter, removes chase fid, screws up junction nut, using hammer if
necessary, and keys up right capsquare.

No. 3 casts oft front chase strap, takes off and places left wheel, and
puts on linch-pin and washer, places and lifts at left of chase lifter,
removes it, places and holds trunnion block if necessary, and keys up
left capsquare.
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No. 4 takes off and adjusts axle, removes muzzle fid, lifts at right
of “bar lifting chase,” steadies chase, lifts gun to trunnion holes.

No. 5 takes off, adjusts, andkeysup axle, casts off front breech strap,
lif%s at left of shifting bar, steadies breech, lifts gun into trunnion
holes. :
No. 6 takes off and adjusts elevating gear, casts off rear breech
itxiap, places shifting bar and lifts at left of it, lifts gun to trunnion

oles.

No. 7 takes off and adjusts trail shoe, casts off front trunnion strap,
ships and lifts at left of trunnion lifter and left trunnion.

No. 8 casts off right carriage strap, adjusts and lifts at right front
carriage bearer, lifts at breast of carriage, casts off rear trunnion strap,
lifts at right of trunnion lifter, and right trunnion.

No. 9 casts off left carriage strap, adjusts and lifts at left front
carriage bearer, lifts at breast of carriago, lifts at trunnion bearer,
and removes it.

No. 10 adjusts and lifts ab right rear carriage bearer, removes
trunnion lifter and cap. ,

No. 11 brings up carriage bearer, adjusts and lifts at left rear
carriage bearer, brings up and adjusts * bar lifting chase,” lifts at left
of it, lifts gun to trunnion holes, and removes ring lifter.
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INSTRUCTIONS FOR USING WATKIN'S CLINOMETER.

To read the angles marked on the drum.—The brass drum is marked
in degrees, commencing at 0° on the top to 45° at the bottom. Each
degree is subdivided into twelve parts; each small division therefore
represents angles of 5 minutes.

The scale is read from right to left, thus—

ql3u'|.r|||nla‘|

the reading opposite the arrow would indicate an angle of 2° 25'.

To lay a gun or howitzer at any angle up to 45°.—Unscrew the drum
until the A points to the elevation required, place the clinometer,
thus—

=

)

on the plane surface cut on the breech, or against the muzzle, thus —

and elevate the piece until the bubble of the spirit-level is in the
centre of the tube.

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

For angles of elevation greater than 45°.—Subtract the angle of
clevation required from 907, unscrew the drum to this reading; thus,
for 60°, unscrew the drum to 30° and place the instrument on the
breech of the gun, thus—

or on the muzzle, thus—

and elevate until the bubble is in the centre of its run.
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DETAILS OF A 4INCH R.M.L. JOINTED HOWITZER MOUNTAIN

BATTERY.
War Establishment. Imperial Service.
TasLE 1. E,' Tance 11, 5 Tasce 1II. g
3 g =
Q =] =}
Officers. Horses. - Saddlery.
v e 1.|Officers ... .. . 6 ]|Ofcers 5
s e s e
I(':Ia.,xp!(t’ulns .| 1 ]Staff Sergeants .. ..| 2 {|Universal ... s 7
Lieutenants ... ... | 3 |Farriers .. .. . 1 1 Pack- ordnance .| 196
———|{ Shoeing-smiths ...  ..f 1 saddles | baggage o B
3 |Trumpeters.. .. ol 2 —
Collar-makers . . a 1 Total .. .| 278
Non-commissioned Officers, Bpare .. .. v wa) & P=r=y
Men and Artificers. 3 m Iowitzers.
SergeantMajor .. | .1 Totalhorses w18 14 ¢0on RML. of 600 1bs.ia| 6
Quartermaster-Sergeant ... 1 ) .
%erlg?rr;ti: . g Ordnance Mules. Carriages. ;
Bg,,’,’b,,d,e,, g Gun, muL}ne %g Gun (Including 1 spare) ...| 7
mpeters relief ... o e
gﬂ;ngru ase | 102 Czi:'riages lst Line W 8 Boxces.
Drivers* .. it 79 elief ... .. 6 |Ammunition e e 204
Muleteers (hired)t ... . 170_ Axletrees, i_::t"g}no g 5 Clarkson's ,..| 14
373 | Wheel, 1st Line ... 6 Arma.
y  relief S I
Artificers. Case shot, It Line : fe‘;’;‘;} sword, Martini- }206
Farrers o oo ol 1| ppionoeel e 105, | Carbines, B.i., Martini-
Collar-makers we el 3 |pionecrs? / g [ Henry, with' cleaning ({ ;o
Wheelers ... o el B LA tificers 3 rods, jags, and sight pro-
Shoeing-smiths ... ..l 3 lgparecarriage .. 3 | tectors .. .. ..
—] rehe:.f. :" 3 | Swords, cavalry ... 7
10 Fo " 1 | Pistols, revolvers ... 7
Total  we | 208 Spare (bare-backed) | 18 4 s
i 217 common 64
Rm::_ds shell4 shrapnel 28
Baggage Mules. pun star .. 4
Officers ... 41 € shot, case wl 8
Kéﬁgﬁ';%%ﬁ:?g l:slonejl }36 Total No. of rounds{ 102
Cookingutensilsand ratlons 6 T ¢ I
Water mules P otal No. of rounds }612
Stt%res and half wrought w| 6 per battery  ..|J
ce | 1
Veterinary stores ... we| 1
Charcoal .. T e . Jaco
S%?:fs g;)saz?iled per su!: } 6 | Cartridges, 8.A., revolver | 168
67
Total mules o 284
* These drivers are for distribution as follows :—
1st Line mules (1 each) .., w 48
Pioneer tool mules ... o . 3
Leading mules of relief line .. 6
I ammunition line 6
Spnre carriage mules . e 3
Forge ., e 1
Spare, 2 per nubdivislon e w12
Total ... o 7;

+ These muleteers are for distribution as follows :—

Relief line (except leading mules)
Ammunition line (exeept leading mules) -
Artificer’s tools

Spare carriage relief

Water mules

s

o a

One per three bare-backed and baggage mules, except

water mules, baggage, 61; 'bs.re backed,

Spare, 2 per division

e e o

" Total

$ These mules carry baggage cradles.

e
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DISTRIBUTION OI' A MOUNTAIN BATTERY 4-INCH R.M.L. JOINTED
HOWITZER.

War Establishment. Imperial Service.

No.1 | No.2 | No.3 | No.4 | No.5 | No.6
Sub- Sub- Sub- Sub- Sub- Sub- | Total,
division.|division.|@ivision, |division. division.!division.
|
Officers and Men.
Majors . s ae ee e ae 1 1
Captaing  we e e e el e [ e e I I 1 1
Lieutenants e os o o] e 1 1 v 1 v 3
Sergeant-Majors ... oo oo 1 oe e o 1
Quartermaster-Sergeants ) 1 1
Sergeants ... . .. ooe W 1 1 1 1 1 1 6
Corporals . wee  ses wee  see 1 1. 1 1 1 1 [}
Bombardiers Se e e 1 1 1 1 1. 1 6
Trumpeters v e e e 1 s ves e 1 2
Gunners ... . s ot 17 17 17 17 17 17 102
Drivers .. we s e ae| 18 13 12 12 13 14 79
Farriers ... v ves . [ TS 1 o ae s 1
Collar-makers ... e . 1 1 i 3
Wheelers . «e v e e e 101 1 o 1 3
Shoeing-smiths v ees  wee  an 1 o~ 1 1 3
Muletcers woe e s e el 29 28 28 28 28 29 170
Total s ] 68 65 | 62 62 | o+ | 67 | ss8
Horses.
Majors .. . 1 1
Captaing ... e o 1
Lieutenants oe vie | e e 3
Sergeant-Majors ... 1 . 1
Quartermaster-Sergeants w5 es oo ™ W 1
Trumpeters s e e e 1 e e " e 1 2
Farriers ... A 1 1
Collar-makers ... O I S - e e 1 1
Shoeing-smiths .. e wf e o .. r 1
Spare T " 1 e 1
Total . e 3 2 2 2 4 13
Mules.
Ordnance—
Gui.. e e e s e 6 6 6 6 6 [} 36
Cartfage s s s e e 2 2 2 4 2 2 14
Wheel © wd wr e s e 2 2 2 2 2 4 14
Axle 4 2 2 2 2 2 14
Case shot ... - o 2 2 2 2 2 2 12
Ammunition  we e e e 17 17 17 17 17 17 102
PIONCET “4ie wee we e e 1 o 1 e I 3
ATBIBCEr si e aee s e e 1 ) 1 = 3
Forge - .. S oill  ets 1 s s oo 1
Spare 3 3 3 18
Total .. . 37 36 36 36 36 36 217
Baggage. ’ i
Offficers  we o s e 1 1 1 s o 14 4
Kits.. 6 6 [} [ 8 36
Cooking utensils and rutiona e 1 1 1 1 1 1 6
Water ... we e 1 1 | X 1 1 1 6
Stores und half wrought | 1 1 1 1 1 1 6
ffice 5 e e e 1 e b e e oo s 1
Veterinary Store8  ue. e | o e " 1 e o 1
Charcosl s wie ser s ] e e | oee I T 1
Spare s ase o o 1 | 1 I [ 1 -1 1 6
Total .. .| 12 nm | un.| un 10 | 12 | .67
Grand total of mules ...[ 49 47 a7 |41 46 48 | 284
Soddlery. ) '
Saddlery, officers... e o Sets 1 1 1 o 1 1 5
universal e g9 2 1 o 1 3 7
Pack-suddlery, ordnance e g | 83 33 32 33 32 33 198
o baggage we o 13 11 12 11 1y 12 70
Total ~ v 4 [ 49 46 45 44 45 | 49 | 278
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DETAIL OF PACKING AND WEIGHTS OF EQUIPMENT—

HARNESS.
D escﬁputig.n e Articles carried. Weight.
Ib. | oz.
1 breeching, with loin strap v 81 8
1 chain, collar, G.S.. . 2| 7
1 collar, breast, with neck stmp 219
1 crupper, with metre strap 1| 2
2 girths, web 2|12
1 seb of straps, line gear lonv* 210
"| 4 straps, metre, girth e o 2| 4
2 straps, metre, surcingle .. A O
Ordnance 1 surcingle, web .. 014
mules. 1 collar, head.stall, with brow band
and throat lash " 1112
1 blb bridoon, without rcm - 0|14
1 rein, leather, with iron stops ..{ O {10
For relief mules, in addition to
above, 1 strap for securing cloaks
and line gear, weight 6 oz. . 0] 6
Total .o .e 921 | 15
1 set of baggage ropes ..
1 breechmgg coL. . o 1 4
1 breast collar i . 175
1 collar, head-stall, complete o 1 5
2 guths, web o asa o1y 2
1 bit, bridoon » 1] 8
1 et of straps, line gear, lonrr | 210
1 chain, collar, G.S. e L2107
1 crupper, w ith hip straps.. ] 110
1 surcingle, leather. . .o SO
A sct of line gear consists of— ‘
= wles 1 blanket (folded and rolled round)] 8| 2
168age MR | 1 heel rope, with 2 shackles .. 1{ 8
1 iron peg . ] 21 8
1 wooden peg g 14 4
1 surcingle web, thh pad .1 0}10
1 brush, horse e J 011}
l sponge .. e . o 0} 0%
1 currycomb A . «] 0111
1 bag line gear .. .o ..p 0} 8
1 stick, head os 11 7
Also 1 sack corn jute, 5- bushel
weight 4 1b. 8 oz., for 4 bnggage
mules, in each sub division.
Total .. ] 29 6

N.B.—Each set of line gear is carried, rolled in the blanket, one on
each side of the relief ordnance crad]es, and one on the top of each
ammunition artificer and baggage cradle.

* Not carried on 1st line mules,
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DETAIL OF PACKING AND WEIGHTS OF EQUIPMENT—

HARNESS—-continued.

Deﬂ%’ggﬁ?“ of Articles carried, Weight.
Ib. | oz.
1 set of M.B. harness . . 19 ?
1 brecch cradle .. . . 66 | 15
Load consisting of—
1 breech portion .. . 1
Breech mule. | 1 jointed sponge .. .o
1 shifting bar .. .. 225 | 8
1 bearer .. .. .
2 breech straps .. .
et Total g 312 0
1 set of M.B. harness 191 9
1 trunnion cradle .. 3 7
Load consisting of—
1 trunnion portion ;
Trunnion Mule. % Eggrer °t 215 | 8
1 lifter o .
1 trunnion strap .. ; J
Total 308 | 8
1 set of M.B. harness . 19| 9
1 chase cradle . 64115
Load counsisting of—
’ 1 chase portion
Chase mule. 2 bearers .. 204 | 12
2 caps with fids
2 chase straps
Total 309 | 4
1 set of M.B. harness : o 191 9.
1 carriage cradle .. . | 621 7
. Load consisting of—
Carriage mule. % carriage .. o i } 015 | 12
_carriage straps .. o
Total .. .| 207 | 12
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DETAIL OF PACKING AND WEIGHTS OF EQUIPMENT—

HARNESS—continued.
D escrilglffltg!- ot Articles carried. Weight.
lb. | oz.
1 set of M.B. harness e L9
1 axle cradle 20 .o BT
“Load consisting of—
. 1 axle o .o .
: 1 elevating gear .. . ‘]
Axlemule. | 1 b torditte L. .. 195 | 0
1 clevating are .. .
1 pin for ditto J
Total .. = ~«logg | o
11 set of M.B. harness (without sur- N
cingle) T s e
1 wheel cradle o
Load consisting of—
] 2 wheels with drag shocs. .
Wheel mule. | 1 check rope 5
1 trail piece i o
4 carriage bearers. .
" '1 wheel strap
Total .. 286 | 0
1 set of M.B. harness (without sur- g
cingle) .. .o . ol 17| 9
1 cuse shot cradle .. ne | 70 7
Load consisting of —
. 2 case shot boxes .. .
Case shot mule.| 1 bar lifting chase .
2 straps for ditto .. e
1 trunnion block .. . 2050
1 dismounting hamwmer ..
1 stiap for ditto .
Total .. 2031 0
1 set of M.B. harness (without sur-
cingle) ae o - ol 1719
1 ammunition cradle s 61 { 15
1st ammunition] Load consisting of—
maule. 2 ammuuit.on boxes .o 193 | 4
1 strap, overall P
Total o . 12

272 |

" Note.—The remaining ammunition mules carry their own line

gear and one great-coat in addition to above—23 ib. 1 oz.

C
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DETAIL OF PACKING AND WEIGHTS OF EQUIPMENT—

HARNESS—continued.

Description of
Mule.

Articles earried.

Weight.

Pioncer mule.

&
|

1 set of M.B. harness (baggage)
1 G.S. pack-saddle.
Load consisting of— :

1 pair sacks, ]eathez intr enchmg

tools

2 axes with helvm

2 sledge-hammers

4 bill-hooks

4 pickaxes, with helves

4 implements, intrenching

8 fathoms cordage, 1-inch

6 small reaping-hooks ..

4 hand hatchets. .

6 helves, spare, of sorts

1 pinching bar, 2' 6”

Total

1b.
11
26

149

0z,

15

187

Nore.—The line gear of these mules is carried on the relief ammu-
nition mules of 1, 3, and 5 subdivisions.

Forge mule.

1 set of M.B. harness (w1thout sur-
cingle) o oo

1 ammunition cladle
Load consisting of—
1 smith’s anvil .. .

1 anvil block

1 tool box ..

1 pack-saddle, forge s
1 hammer, handled, uphand
1 slice o . o

1 poker .. v

2 forge straps, Thin. x 1% in,
1 & »  30in. x 2 in,
2 w  26in, x  #in.

Total

17 9
62 0
2211 8
301 1

mule,

Norte.—The line gear of this mule is carried on a spare bag gage
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DETAIL OF PACKING AND WEIGHTS OF EQUIPMENT—

tools .. " 3

HARNESS—continued.
Descg{x:]tlxgn ot Articles carried. Weight.
Ib. | oz.
set of M.B. harness (without sur-
cmnrle) o . J 1741 9
1 ammunition cradle G 61 | 15
Artificer’s Line gear, &c., with one great- coat | 81|11
mule. Load consmtmg of—

2artificers’ boxes, containingtools

2 tool holdalls, containing extra} 206 | O

Total .. b 1317 38

1 set of M.B. harness ed o 14
1 G.S. pack-saddle .. oF . 23
Baggage mule. | Load including line gear and one
great-coat ., or e .| 181

v ot OC

Total .. .o 221

Nore.—Weight of forage to be added.

(Wt, 16360 600 11} 90—H &8 5295)
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Fuze.TIME, SENSITIVE, MiDDLE, N° 24. MARK T.

METAL | IN A TIN CYLINDER.

HALF SizE.

<« 3 THREAD QUICKMATCH.
= .«x COMPOSITION,

PLAN OF RING INVERTED. SECTION AT A.A.

JuddaCoLee Lith. 736 /5. Farsingaon R4 & Joctors Commons 426, //. 83



Neln]

"VIN ‘NOSHUVIQLWY X088 TINY v

JHONACLUVI NI IHONOLYYI NI
$3901921H VD ONIY SY9 ¥3AIT! S39Q141LY¥YD
SYANVD 13xudng |
70 9-9 “20 9-9
SVANVD 130Nng | TIVATOH |
W
s
10HS ISV | M 10HS 3SYD 1 10HS 3GV | 1OHS ISVO |
>
=
o
"
SvD ONIY | ‘SVO ONIY

art
440 ‘NOSHYYID (WY X08 TNY wid

‘S3IX08 10HS IASVO

_"YW3ZLIMOH 'HON] ¥ " 1'W 'Y

426. /1. 82

JuddaCOLt? Lith. 73875 Farringdon R4 & Doctors Commans



QYT PUO AND UG PILALVY PNU DLD  SIULOYP  JIOULS 9.?3% SO dpoyss Yy
“PINLID Q07 $1 Q0] YIDI ARYM w1 20 Ty MYS 03 PIPrIN Kpuo 1 wmibmp  SOL AT

AN3A ¥INDHYA | MO1LS IUI4LHOL | TIIHS H3IdVHOIS ¢
HIAING MIVDS 1 ¥IHSYM ovua ‘| anz OYN SHOSSIOS | Y3IWIHd SHIINID |
NIdHINIT | ANIT OHEWVH |
YSHIAINA Fobl MVID HINWVH ') v \ »6 SNOHVWN SW "HMANNYLS |
A
3703 A ANJTUYR | ._MME m_“ .
A
SAUIALHO4 T S3d14140d 2
]
$93SS1 vl A ’
- A¥vio- NOILDV
ESVENS JFALLISNIS  JALLISNIS
gooM OOV wieor MM 0 I G370 zowwvu AVHIS MM aveiS Wi
$3204 'S ’ %09 1 131004 380L°1 134004 3704}
S$3IZNA ONINIVINOD xom NIL i ‘ar7z
‘ar7
713HS TINDYHHS | 113IHS  TINQVHHS |
- 1N
NV3 110 SH101D FONOLS 2
NIHS RRELN TVIHS SHG O HUM HIANTAD 1| TI3HS
) . "HIUOT HOOH 1
NOWROD . KON W00 NOWWGD ‘QILSHOM IO 1 NOWWOQD
_ IHONOLUYD v ! 3HONOLEYD OYW §31a33IN ¥ |
: NI S3INIdS ONINLS 2
i SI9AI¥LNYD SINIGS “HOD 2
S39CI¥LNYD A 2096 Y37 IINNAS |
70 9-¢ $'S ADOM L41¥GH
_~ dSYI0 33INK |
ONINIYLNOD
X0g N!1L
X0/ YV3IN X098 440

__“NOILINAWWY ‘g3aX0"
‘H3IZLIMOH HON]l ¥+ 1 W H

426. /1. 89.

JuddsCoLt¢ Lith 73475,Farringdon RY & Dociors Commans,



