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AUBLiC Liaranrvor VICTCRIA

8-INCH R.M.L. HOWITZER OF 46 Cwt.
(MARK I.)

Howirzin.
(Plate 1.)
o exterior ., s 23 Wrought iron,
Makezinl {fubo - - o Tough steel.
inal . *125 inches,

Lenutlt {nonmml . Ql 125 ine

= total - 6.1 inchos.
Weight, nominal .. T o o . 16 cwt.
Preponderance o e i os 2 cwt.

calibre .. o o i wid 8 inches.
Bore .. <length .. oo 48 inches.
2114 cubic inches.

capacity, including unrifled portion ..

diameter, smallest e 676 inches.
Chamber 4 length ., i 12:5 inches.
l_(\npncit.\' 5 6290 cubic inches,

‘Woolwich.

[ system
Uniform 1 in 16 calibres,

twist .
e Iength s . v 356 inches,
Riffingss number 33 e v 4.
grooves < depth ‘e . .. 018inch,
width . - .. Lbinch.
Means of rotation ., s - o .. Copper gas-check with

four projections,

The howitzer is made of steel and wrought iron, and consists of
a steel A tube forged solid at one end, over which are shrunk a
wrought iron B tube, and a bLreech coil, the latter partially over-
lapping the B tube. The breech coil is provided with trunnions,
and is prolonged to the rear for the reception of the cascable which
is screwed into the breech coil, and engages with the rear end of the
A tube.

The howitzer is radially vented with a copper vent, which is in-
clined to the rear at an angle 6° 3" from the vertical, and centers the
bore at 1:75 inches from the bottom of the chamber.

A clinometer plane is formed on the breech coil, immediately in
front of the vent, for obtaining clevation, and planes for cross level-
ling are provided on the cascable, and on the front portion of the

breech coil.

SIGHTING.

The howitzer is sighted on the right side with cross-bar sights.
The tangent sight drops into a socket, and is set vertically. The
vertical bar is of stecl, rectangular in section, and is graduated to 15
degrees. Adjustment is effected by means of the “clamp, tangent
(5808) A2
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sight B.”  The sight has a bronze head with clamping screws, and
a steel horizontal cross-bar, which slides within the head to tl}e
extent of 1° to the right and 3° to the left, for deflection. The bar 13
provided with a sliding reversible leaf, having a notch for forward
laying; this leaf is provided with a pointed sight for rough laying,
and cross-wires for fine laying when used reversed. The baris gradu-
ated from 0° to 8° right for the right side. -

The foresight consists of a steel stem with horizontal half cross-
bar (forged solid). The bar is fitted with a sliding reversible Jeaf,
having a point for use with the notch of the tangent sight for for-
ward laying, and a notch and eye-hole for rough and fine laying
when used reversed.

"The half cross-bar is graduated from 0° to 82, to correspond with
the cross-bar of the tangent sight.

The method of nsing these sights is explained in the drill (p. 35).

Instead of being sighted as above, some of these howitzers are
provided with three sights, viz., a muzzle sight, foresight, and tangent
sight. The tangent sight is graduated in degrees up to 16° and is
titted with a leat sliding 4° to the left and 1° to the right. The fore-
sight is fixed on the end of the breech coil and is used for clevations
not exceeding 3°, The muzzle sight is used for elevations over 3°
This system is, however, obsolcte.

CARE AND PRESERVATION.

(Ziatracts from * Regulations for Magazines and the Dreservation of
Artillery Matériel.”)

“473. A ¢ Memorandum of Examination’ is issned with each
. . howitzer. It contains a drawing showing the principal dimen-
sions, with a short description of the construction and rifling, as
well as the particulars of any slight original defects or tool marks
which may have existed at the date of issue. In it are recorded in
detail the number of rounds fired, and the date and result of any
examination.

474, This memorandum will remain in charge of the oflicer who
has possession of the ordnance, and a certificate to the effect that it
is in his possession and complete up to date, will be included in the
Annnal Return of Rifled Ordnance, Army Form G 872.

“475. At the conclusion of each day’s firing an entry will be
made in the memorandnm by the officer in charge, giving o detail of
the rounds fired (including blank charges), so that an aceurate record
of the firing may always bo kept up.

“477. A statement of the results of the examination of any piece
will be added to the memorandum by the inspecting officer or other
examiner who performs the duty, and when the . . howitzer
is returned into, or issued frow, store, the memorandum will accom-
pany the transfer vouchers.

¢ 478, If at any time the memorandum be lost or damaged, a
duplicate can be obtained from the Chief Inspector, Woolwich, by
whom also inside sheets for continuation of the record of the number
of ronnds fired will be supplied on demand.

*478 AN ordoance will, as far as possible, be examined after
firing (either with powder or cordite) the numbers of rounds detailed
below, and practice from such ordnance should cease until such
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examination shall have been carried out. In cases, however, where
the examination would happen within a series of rounds allowed for
practice, and thus cause inconvenience, the howitzers will be examined
hefore practice commences, irrespeetive of the number being com-
pleted.

“480. For the purpose of computing the number of rounds to be
allowed between examinations two three-quarter, four half charges,
or four blank charges are to be taken as cqual to one full charge, any
other reduced clnwe is to be taken as cqual to the charge next above
it. Ior recording the rounds on the memorandum of examination,
three-quarter, half, or blank rounds should be shown as such. . .

‘481, Tho following are the number of full rounds after which
each nature of ordnance must be examined :—

l\ osof full r uululs

ks,
with projeetile. Remarks

Naturo.

1
i
i
R.ALLL 8-ineh to 6-inch . l 100 ‘ p——

“481a. Shounld any uccidcnb oceur, such as the bursting of a shell
in the bore, . . &c., immediate enquiry will be made into tho
circumstances, and the howitzer examined. If tho commanding
ofticer considers the damage to be of importance, he will send with-
out delay a report of the circumstances through the same channel as
his Annual Return, forwarding, if necessary for the illustration of
his report, gutta-percha impressions of the damage done to the
howitzer. An impression taken of a flaw or damage to a howitzer
must not be destroyed until the howitzer is finally sentenced.

#482. Ordnance will be kept in good preservation, the exterior
being painted . . . The bore will be cleancd and oiled or when
not in frequent use lacquered with the following lacquer :—

1bs. ozs.

Lsad { black .. i o 24 8

2 red 0% o @ 6 12

Lamp black . s s 0 12
O1l, linsced, raw. . S .. 9 gallons.

“The lacquer will be applicd by means of & hrush attached to
a holder, and can be removed in a few minutes by brushing the horo
with hot potash solution . .

“g83, Ab the close of each day’s firing with powder charges the
bore will be washed and placed under mutal, and as soon as dry will
be oiled with a greasy sponge (a sponge cloth or picce of old linen
tied over the piasaba brush), . .

“J484. Ordnance, whether monnted or on skidding will be de-
pressed at the muzzle to prevent rain or moisture lodging inside,
and when mouunted the muzzle will be stopped with a tampeon.

“486. All ordnanco forming the armament of fortresses will be
cleaned aund painted hiennially; but should it be found that those
mounted on sca faces of works are in a bad state from exposure to
the sea spray or those in casemates fron damp anid dripping, they
will be cleaned and painted every ycar, and oftener if considered
necessary, by the O.C.R.A.  On this point, considered as a question
of expense, a sound diseretion will be exercised.
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“487. The paint used will, at the discretion ol the genceral ‘ollice\'
commanding, be of such a colour as to render the ordnanee as mcon-
spicuous as possible.

“488. Before the working pavties commence work, the ovdunance
will be dismounted and placed on skidding, in such a position as to
admit of the exterior and interior of the picce being thoroughly well
cleaned. In cases where, from the nature and position of the work,
it may not be deemed advisable to dismount the picces, they will be
“raised out of their trunnion holes to a sufticient height toadmit .
of the howitzer being thoronghly seraped and cleaned, the sight
sockets, when necessary, being plugged with tow and tallow.

“ 489, Ordnance will be scraped on the exterior (the scrapers or
old swords supplied for the purpose being previously sharpened)
until the old paint and all rust which may appear beneath it are
entirely removed; the axis lines, . . . . and all marks will he
completely cleaned out and rendered distinet, and the ordnance
will afterwards be wiped over with a picee of old canvas or
cloth . .

“490. The extevior of the picce . . will be painted with two
coats of paint; the second coat will not be applied until the first coat
Las thoroughly set, and as in the process of mounting the ordnance
the paint gets much rubbed, the secoud coat should be given, when
possible, after the piece has been mounted. '

“ Preservation of Sights.

“ 494, When mounted in exposed positions, or in batteries acces-
sible to the public, unguarded by sentries, all the sights . . . |
will be removed from the orduance and kept in store, the sight re-
cesses in the howitzers being filled with o plug of greased tow to keep
out the rain and dirt. Thesc plugs can be readily removed when it
is requived to fit the sights to the ordnance. Particular attention
will be paid to the prevention of rust or grit nccnmulating in the
sight recesses.

«“496. The sights will be kept clean, free from grit, and oiled ;
the tangent sight-bars should on no account be polished ; the slid-
ing leaf as well as the collars of the foresights, should have free
play.

“497. The exposed portions of the sights ave bronzed if made of
gunmetal, and blued if of steel, in order to preserve them from corro-
sion, and on no account will these parts be cleaned or burnished in
sach a manner as to remove the bronzing or blueing . . . .

¢ Preservution of Iittinys.

“501. All fixing and preserving screws should be oceasionally
removed and oiled.”

Sercran INsTrRueTIONS NoT IN “REGULATtoNs For MAGAzINES, &c.”

Elevating plates will be removed for transport, and the loles in
the howitzer filled by preserving screws.



BED, HOWITZER, R.M.L, 8-INCH 46 CWT.*
(Plate 11.)

The bed consists of two double plate wrought-iron brackets, con-
neeted by two transoms and a bottom plate.  Kach bracket is fitted
with three metal rollers on steel axles, and a metal bashed square
hole for the transporting axletree.

The clevating gear 1s fitted on the right bracket, and consists of
a worm spindle with worm wheel and pinion, conveying motion from
a hand wleel to an are pivotted to the howitzer,  The worm wheel is
fitted with an adjustable friction cone which, by allowing a slight
slip to the are, reduces the shock on the gear when fiving.

The gear is enclosed on the outside of the bracket hy a metal
cover,

The compressor gear consists of a how or cramp fitted with a
serew and lever at cach end for adjustment and compression, by
which three hanging plates on cach side, projecting througl openings
in the bottom plate, ave forced against the sides of a direeting bar
and compressor bars.  The inner hanging plates have cach a elip on
the inward side, which catch against guide plates on the direeting
bar and prevent the bed rising during recoil. T'wo plates ave fixed
on the bottom plate of the bed, to prevent the compressor plates
shifting.  The compressor lever works on an are ou the left bracket,
on which is o projection to hold the lever down when compression
is on.  The adjusting lever works on an are on the right bracket, to
which it can be keyed to the required adjustment.

The directing bar is buailt up of channel and plate iron. It is
fitted with a hinged metal flap in frout, which fits over o pivot on the
ground platform, and it has an eye at the vear end, by which it cun
be hooked up to a iransporting limber. A buffer stop of iron
plates and india rubber pads, is fixed at cach end.  The front of the
bar is slightly tapered, to allow the bed a slight recoil, before the
compressor comes fully into action.

To Adjust and Work the Clumpressor.

Before practice run the bed back about 3 feet from the front
stops, and adjust tho compressor by means of the adjusting lever,
until one man cexerting his whole power on the compressor lever, can
just foree it past the projection on the arc; then sccure the adjusting
lever by the key, release the compressor lever, and run the howitzer
up for fiving,

Should the recoil be too violent, the adjusting lever must be
moved one or more holes towards the front of the bed, and again
sccured by the key.

If the lever can be forced too far to the front to give the required
adjustment, remove the nut and collar of the screw, take off the lever,
and place it on the next position of the hexagon of the screw towards
the rear, and sceure it with the nut and collar.  Should the recoil be
less than required, a similar alteration must be made in the position
of tho lever, but in a reverse dirvection,

* Seo footnote, puge 8,



To Run Up.

Release the compressor lever by lifting it past the projection to

the stop on the are. )
As the compressor is not self-acting, great care must be taken

that the compressor lever is always pressed down past the projection

before each round, as soon as the howitzer 1s ranup.
For no other purpose than adjustment should the adjusting lever

be moved; it is tightened when moved to the front, slackened by
moving it towards the rear.

5 . o

Llevation .. ce e e o 45 ‘

Height to axis of {runnions T .. 2 ft. 6ins.
Weight. Tonnage.

Bed .. ofi Lo 2475 ewt. 1187 tons.

Directing har ee S29 5 0216

PLATFORM, GROUND, RALL. HOWITZER BED.

The platform is made up by pla(_:ipg‘ a wedge shaped centre picee
between two siege® platforms and joining the whele together by an
iron bar on the underside, an ivon band at the rear, and a block of
wood in front. A\ wrought-iron pivot plug is let into the centre of
the front block. 'T'he siege® platform is of oak, and counsists of two
side baulks, dovetailed and bolted to a front and rear transom, with
two centre baulks housed between them. The whole is strengthened
by a strap of iron secured across the middle on the underside. Part
of the platform is plated with iron to protect it from wear by the bed
rollers; the transoms and side baulks are hooped to prevent splitting,
and cast-iron racks are let into the rear transom to facilitate travers-
ing by bandspikes.

CARRIAGE, SIEGE, RM.L. 8-INCH 46-CW'T, HOWITZER.
(Plate TI1.)

"This carriage, which is constructed to allow 80° clevatien, was
oviginally intended to admit of the howitzer being fired from the
trail with the wheels off. Tor this purpose the trail brackets project
to the front, and are fitted with a bottom plate extending from the
rear transom to the breast of the trail. This plan has been super-
seded by the bed already described.

The carringe consists of two “double plate” brackets connected
by two wrought iron transoms and a distance bolt, and strengthened
by knee plates rivetted to the top of the rear transom.

The axletree bed is constructed on the box girder principle, by
angle iron riveted on each side of the axletree; 1t is housed into the
trail, flush with the underside of the brackets.

# Thie bed and platform were originally in the siege train, but are now used for
poermanent fortifications,



Elevating Gear.

The clevating gear consists of a cross shaft conveying motion
from n hand wheel on the left side to two bevel wheels on the right
side, which by means of a worm spindle actuate a worm wheel keyed
on to a spindle pinion which gears into the clevating ave.

The arc is pivotted to the howitzer, and is I\('[:L in gear by two
friction rollers.  The worm wheel is fitted with a friction cone, which
can be adjusted by means of two nuts, 10 allow suflicient slip to
prevent damage when firing.

A stool l)od of wood, stx'uwthumd by angle iron along each side,
a large coin, o hand coin, and a small hmd coin are ntted to and
lsSULd with cach carringe for use in laying the howitzer, incase of any
damage to the clev: Ltmv gear; the stool bed also serves as the plank
for the shifting roller (nlsu supplied) when required to shift the
howitzer from or to the travelling truunion holes.

The wheels ave Ist class, B, 1 No. 6, 12-inch pipes, 5 feet dinmeter,
G-inch tire. The naves are of metal and the pipes of phosphor
hronze.

The carriage is mounted on w double-decked platform, which is
fitted with a centrnl pivot, for the attachment of the hydraulic
bufifer.

The piston rod of the buifer is secured to the trail by a long bar,
the front end of which is supported by a bracket, and the buffer
eylinder is fitted with a trunnion ring, which is secured in bearings
on the pivot plug.

For travelling, the buffer is raised and supported along the under
side of the carriage by chains,

Hydraulic Dugler.,

The buffer is of special pattern for use with siege carriages; the
front and rear caps are of wrought iron, and screwed on tho cylinder;
o ring with trunnions is sceured ucm- the centre of the cylinder, and
connected with the frout cap by tie bars; the front cap is arranged
for a leather packing ring, and also for cotton iustead of the usual
hemp packing. The piston rodis 2:70 inches dinmeter ; and the front
end is screwed to reccive a link, by means of which it is shackled to
the connecting rod.

The bufter is fixed to the carriage as follows :—T'he bulfer eylinder
is secured by its trunnions to the pivot plug which is inserted into
the pivot of the double-decked platform, and the piston rod ix
attached by the conuecting rod to the trail; when the carringe is
run up the piston rod is driven into the ecylinder, the oil passing
to the rear of the piston; when the gun is fired the piston is drawn
along the cylinder, and the resistance of the fluid to its passage
checks the recoil.

In the hydraulic buffers for siege carriages the size and number of
holes in the piston do not vary. There are four holes of 0-35 inch
diameter,

The buffer is 5 feet 1§ inches long internally, the piston is 2 inches
thick, thus the buller aliows of a poasxblu veeoil of < feet 113 inches;
practically < feet 9 inches should never be exceeeded.
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| .
e i | Working | Quantity to be
1 Charge. | quantity. drnwn oft.
S ' 1bs. quarts, quarts,
i 10 [ 204 e
9 191 1
t 8 18} 2
. b 174 3
Working contents of a buffer, to ! (‘; “‘;z 1
allow about - feet recoil : 5 ' 154 5
4 i 144 6
3 ! 13} 7
L 2 ‘ 12} N

Betore action, see that the eylinder contains the requisite quantiiy
of oil, and that there is no leakage at the gland.

Te fill the eylinder with oil-—=Run the carriage up, take oat the
serew plug, and rest the gallon measure in the hole, turn off the cock,
and #il] the measnre with mineral oil {o the gallon mavk, then turn”
the cock and allow the oil to flow into the eylinder. Repeat the
operation until the buffer is full (5% gallons) ; ihen draw off suflicient
to reduce the contents to the requived guantity.

Dimensions of Curriuge,

Height to centre of gun ., oo b feet 85 inches.
carriage . . o3 i Al 8 ;

Liength & o 2 ey w7
HEtg axletree .. - o 6 o, 95,
Track of wheels .. 0% v 9 2 4
Angle of trail - T » 1%

. carriage .. i s 4725 ewt.
Weight o0, . -

'8 hydraunlic bufler - 425

S5,

LIMBER, SIEGE, RAM.L. HOWITZER, L.S, ARMAMENTS,
&INCH 46-CWT.

(Plate 1V.)

The limber is the wrought-iron siege limber, common {o the beds
and carriages of all B.M.L, howitzers in the siege train; the futchels
and splinter bar ave of wrought iron; the axletrce bed is also of
wrought iron; aud, with the axletree, constitutes a Leam of box-
girder section.

The wheels are 2nd elass “B,” No. 25, or 2nd class ¢ C,” No. 39.
The washer is a ““ loop washer,” having a shorter loop than the usual
drag washer. * :

The limber is fitted with a limber hook steeled, with a piece of
steel welded in, to prevent wear, and fitted with a steel key 1}-inch
diameter.

The shafts are one pair “mnear” and “off,” the former being of
the field pattern, and the latter similav to the field pattern, but
having a loop on the iron for the stay of the outrigger; also another
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pair “ framed " and attached to the splinter bar. There are outriggers
for four-horse draught.

The Iimber box has a sloping top, and is fitted to carry the stores
detailed in packing diagram A.

ewt. qrs. lbs,

limber S¢ o o 03 22

Weight< wheels .. - A
limber box o w08 2

12 0 0

PLATFORAM, SIEGE, DOUBLE-DECKED, MARX 1.
(Plate 'V.)

The platform consists of two Jayers of 3-inch fir planks, those of
the bottom layer parallel to the line of five, those of the upper layer
at vight angles to it.  Under the bottom layers are placed four
transverse planks, similar to those in the top layer, one at the front,
and one at the reav of the platform ; the other two dividing the dis-
tance between them, one being < feet 6 inchies from the front, and
the other b fect 8 inches from tho rear transverse plank ; distances
measured in the clear.

The planks of the upper layer are connected at cach end to thosce
below by 5-inch coach screws.

Both Inyers of planks are connected to the four transverse planks
by 8-inch coach serews.

These platforms should be laid at o slope of 1 in 24 (27 23') to
the front, with a clear space of 1 foot between the front of the plat-
form and the foot of the interior slope.

The object of this arrangement is— :

1. To leave a suflicient gangway hetween thoe front of the wheels
and the interior slope, so as to enable the Oflicer, or No. 1, who lays
the gun, to pass round to the front of the trunnions, when thic howitzer
is in tho firing position to lay * reverse.”

2. For couvenience of drainage.

3. To prevent the carth and stones shaken down by tho shock of
firing falling on the platform.

All siego carviages fitted with hydraulic bufters, whether monnted
in permanent works or in hastily-coustructed positions, will b
attached to a central pivot, fixed to the double-decked platform.

" The pivet plate 1s a circular steel casting, with a socket in tle
centre. It is sccured in position by 12 bolts, which puss through
the planks and a stecl plate on the underside of the platform,
The pivot plug is a steel forging in which bearings are formed for
the trunnions of the hydraulic buifer.

The buffer is secured in the bearings by two caps.

. ewth. grs. lbs,
Weight of platform with pivol plate .. 43 2 26

' plug, pivot e - e .2 20



12

PLATE, STEEL, WIHFREL, PLATFORM, SIEGE (MARK 1).

The wheel plates ave of steel, 18 inches by & inch by 6 feet. One

of these plates is to be placed under cach wheel of the carriage to
protect the upper layer of the platform, and so that its front edge 1s
in line with the rear edge of the third plank of the platform from
the front.

ewt. qrs, lbs.

Weight of eacl o o P 2 4

PLANK, TRAIL, SIEGE (AMARK II).

The teail plank is of oak, 12 inches by 3 inches by 6 feet, shod on
both sides for the whole of its length with channel steel, and fitted
with four rope handles. 1t is to be placed under the trail of the -
carriage to preserve the ground platform from injury. It should be
placed under the centre of trail, in .thc line of recoil, the end pro-
jecting about 6 inches in front of trail. -

Weight, 2 ewt. 1 quv. 7 1b.

CARE AND PRESERVATION.

(Betracts from ¢ Regulations for Mugazines and the Preservation of
srtallery Materiel.”)

“ (a) General Instructions.

» 540. In all correspondence and reports relating to carriages,
their exact natures, marks, and register numbers should he quoted.

«“542. All carriages, slides, and stores conmected therewith.
forming the armawmecnt of fortresses, will be cleaned and painted
binennially ; but should they be found in a bad state from exposure
. they will be cleaned and painted every year, and oftener if
considered necessary by the O.C.R.A.; on this point, considered as a
question of expense, a sound discretion will be exercised.

“ 5424, The paint nsed will, at the discretion of the general
officer commanding, be of such a colour as to vender the carriages as
inconspicuous as possible.

“545. In batteries accessible to the public, where no permanent
protection is possible, or in works where mountings are not fre-
quently used, all detachable fittings and movable parts of the elevating
and other gears will be removed and placed in store, where the hright
parts of the ironwork will be well conted with mineral jelly to preserve
them from rust. These parts will be thoroughly cleaned and placed
in position, at least once in three months, to see that they are in
proper working order. All other gears should be worked once a
week to ensure their being in a working condition.

%540, In all Dbatteries, when guus or mountings are being over-
hauled, or dismantled for repairs, all parts, &c., of a portable nature,
which are not necessarily required for the purpose of immediate
continuation of work, must be placed iu the Artillery Store, or other
suitable place, for safe custody.

“547. A thorough cleaning and lubricating of all standing
working parts must take place once a month, all clotted grease being
removed where visible, by seraping, and the parts wiped with an
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oily rag. Mountings much exposed, and liable to accnmulate dust
or sand, should not be left with much grease or oil upon them, bat
only suflicient to prevent rust, for which a very slight film will
saflice.  Speeial care must be taken to prevent grit from geiting on
the bearing surfaces . . . .

“ 548, Whenever and wherever fresh lubricant is applied, the
old should first be wiped or scraped off, and the parts well worked to
distribute the fresh lubricant before leaving them.

“554, A nut or screw should be slightly oiled before being
entered, and a few turns given to it by hand belore using the spanner,
to prevent damage by the threads crossing. A burr on the threads
of a screw will prevent it being serewed home, and should be removed
A hammer should never be used to tighten up serews or nuts.

“555. Particular attention will be observed when removing or
adjusting any gear not to indent or damage the component parts by
vough usage. A hammer should never be used unless with a picee of
wood or brass to transmit the blow.

“ 556, Rollers and tracks, and theiv axles when aceessible, will be
frequently removed and properly cleaned and greased before being
replaced . . . .

“566. The plates and bars of the compressor . . . gears will on
no account be greased or oiled, but should bo kept free from rust by
scraping, as compression adjusted with a scale of rust between the
plates may lead to a violent action after the first round.

“ 578, The buffers shonld be carefully examined before firing or
drill, to see that the cylinders contain the requisite quantity of fluid
.. .; that there is no leakage at the glands, and that the piston-rods
ave properly connected. .

“579. 1f o bufler leaks at the gland, and tightening up the latter
does not stop the lealk, the packing will be renewed . . .

720, All the working parts and frictional surfaces should be
kept clean and free from rust, clotted oil, and dirt, and be well lubui-
cated with oil.  All oil holes should be kept elear.  Tn cleaning the
bright parts, care should be taken to avoid the use of coarse grinding
materials, such as sand, emery, bath briek, files, &e., which unneeces-
surily wear away the surfaces and give too much play to the varions
parts.  This particularly applies to the elevating pear and varvions
bearings.  The joints of hasps, tmrnbuckles, and limber-box hinges
should be oiled occasionally.

#727. All bolts, serews, and nuds shonld be kept tightly serewed
up, but before insevting them the threads should be otled. Any
holts, nuts, vivets, serews, or split keys, hasps, turnbuckles, or hinges
that are damaged or deficient should be repaived or replaced at onee,

“728. Inhandling gear care should be taken not to indent scvews,
pinions, spindles, &e.  All indents should be neatly removed.

%729, Before vepainting the equipment cave should be taken that
it is put in proper repair; that all blistered paint, dirt, and grease
are thoroughly removed. ) ’

«730. The cquipment will be painted with khaki colour#* paint,
which is issued prepared ready for use; carc must be taken that it is
applied thinly and evenly over the surface, and that bright parts ave
avoided. Before the first coat is applied the surface should bo quite
dry, and the sccond coat should not be applied until the first has
hardened.  Tf the paintis found to be too thick to flow cvenly from
the brush, it should be thinned with the best spirits of turpentine,

* Sce also pava. 5424, p. 12,
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“731. On completion of the painting the lettering will be done
with black paint in accordance with Regulations.

“TVheels.

“753. Telloes slightly split can, in some cases, be strongly re-
paired by the insertion of serews. Slip spokes or felloes may he
wserted for unserviceable ones. When fhe joints of felloes have
shifted, and tires become twisted on the felloes, they should be
adjnsted on an anvil with a flatter and sledge hammer.

“757. Wheels acgniring too much play on the axletree arm should
have a leather orv steel washer placed on the axle, at the onter end of
the pipe box, between it and the lineh pin washer.

“ 758, The proper greasing of the wheels is of the greatest
importance, and oflicers of batteries should personally sce that the
pipe boxes of wheels, and axles of vehicles, are kept free from dirt
and grit, and properly greased. -

«750. When vehicles are in constant use, the wheels and axles
shonld be greased periodieally, and, in cases of vehicles in store, the
wheels and axles should be kept greased, and be rve-greased befope
Deing used.

«“760. To grease the axle, remove the wheel, and carvefnlly clean
all the old grease off the axle and from the inside of the pii)o box.
Then smear the inside of the pipe box and ontside of the axle with
fresh grease, and replace the wheel.

“ 761, It is most important that the old grease should be removed
before applying fresh, as the old grease containg small particles of
metal and sand, and soon wears the pipe boxes. The metal nave
must be kept painted and on no aceount polished.”

(L) Special Instructions not contained in ¢ Regulations for
Maguzines, §¢.”

To fill the cylinder :—IRun the carriage up, remove the filling hole
plng, and run the fluid in by means of the gallon measure.

The fluid is withdrawn through the front valve, air being let into
the cylinder at the same time through the filling hole.

To remove the packing :—Remove the shackle {from the piston
rod, unserew the gland, and with the tang of a file extract the cotton
packing; then by withdrawing the rod the remaining portion of the
packing, 7.c., the metal ring and leather collar will come out with it.
Place the new leather on the rod so as not to damage its thin edge,
folow it with the metal ring, and press them both home to the bottom
of the stufling box; insert the cotton packing and tighten up the
whole with the gland.

The cotton rvings should be 1" less in length than the cirenm-
ference of the piston rod, and the ends must be bonund with cotton
varn. When required for use, the ends must be well greased with
tallow, and placed in the stufling box so as to break joint.

CARTRIDGES.

The empty cariridges arc of three sizes, and when filled shounld
be of the following dimensions, according to the weight of the
charge inserted ;— .
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Tength, Diameter. Braids,
10 1b. .. 875" to 9:25" 68" 3
In cartridge) 9 ,, .. 7¢" 68" 3
7 to 10 1h, 8 . e 677 68" 2
7 . .. G0 68" 2
: . 6 45 .. O (3" 1
n carh‘ldgo{ e . T w45
6 to 4 1b. S X to G-20 Gy 1
N X 63" 1
In (:a-rtridgo[ I %9 (_’? i
Jand 2 1h, 1 o1 " Coe o o
- NT

The cartridges are made of silk cloth, choked with silk twist,
and made up to their proper lengths and diameters by means of
braid hoops.

Dl Clartridge.
A dummy cavtridge is issned for drvill purposes. It is made of

wood, covered with raw hide, and is of the same dimensions as the
10 1. eartridge.

PROJECTILIS.
(Plates VI 10 TX))
Weights (filled
and fuzed
with gas.check).

Marks I and 11, ivon, studless - Liso 1t
Mark 111, cast steel, studless .. "
shrapnel, Mark I, cast steel, stndless, . -
star, Marks [IT and 1V .. - o oo 221D,
Shot, case, Mark 11T ., - g i Wi 74 1.
sl {\vith plog, Mark 1 .. o v oy 4. 8 oz.

Marks I* and 11, ivon, studded
common

Shell

automatie, Mark T .., e " ws 7 b, 8 oz.

DESCRIPTIONS.
ConaoN SHELTL,
(Lluates V1 and V11.)

The Marks I* and I1 studded, are of cast iron. There are two
rings of four studs each. The Mark IL differs from Mark T* in
having the hole for the plug passing completely through the base.
The latter pattern was not originally intended for a gas cheek, and
the hole has been bored out since. No more studded shells will he
made.

The Marks I and I1 stndless shell are made of cast iron, cast with
bands and turned to the proper dimensions. The base for a length of
‘@ inch is reduced to 506 inches diameter, and cast with a circular
groove for attaching a gas cheek; 37 serrations are cast on the base, by
which means the gas check imparts rotation to the shell. The head
of the shell is struck with a radius of 1'5 diameters, the pomnt being

+ For use with star ghell only.



16

trancated, bored ount, and serewed 14 threads per ineh, to receive a
gun metal bush which is bored out and tapped to the G.S. fuze-hole
gauge, and vecessed ‘2 ineh below the nose of the shell.  Tn the
Mark II the bush is flanged. This is the ouly difference between
the two marks. There are two holes drilled in the head to receive
the claws of the extractor,

The body of the Mavk IIT shell is of cast stecl, annealed after
casting. It is similar to Mark IT ivon shell, but the head is strack
with a radius of 2 diameters.

A hole is bored in the base of Marvks IT and III, serewed 9 threads
to the inch, left handed, and countersunk, to receive a gun metal plug
screwed to suit the hole, and having n recess to receive the key.

The intevior of the shell is lacquered.

The bursting charges are :—

P, F.G. Total.
h. oz b, oz ib. oz
Marks I* and 11, studded 16 2 50 19 2 in serge bag.
Mavks [and IT, stadless.. 160 J 8 18 8 1in dowlias bag.

Marvk 1T, studless we 22 3 g 12 25 15 .

Incexpiary Stans vor ComMoN SHELL.

These stars ave intended for filling common shells which are to be
used for incendiary purposes. Kaclh star consists of a hollow paper
eylinder about £ inches in length, -7 inch in external diameter, and
> ineh in internal diameter, soaked in paraflin wax, and fitled with
the following composition, viz., india rubber solation, & oz.; mealed
powder, b oz.; ground saltpetre, 1 oz.; paraflin wax, + oz.; naphtha-
line, 1 oz.; coal tar, 1 oz.; cach end of the star is primed with quick-
mateh. The stars are tied up in paper bundles of eight each and
packed in quarter metal lined cases or loose in metal-lined boxes.

SHRAPNEL SHELL.
(Plate VII).

The body of the shell is made of cast steel, annealed after casting.
It is cast with bands and turned to final dimensions. The base for a
length of “0 inch is reduced in diameter, with a circular groove for
attaching the gas check; 37 serrationsare east on the base, by means
of which the gas check imparts rvotation to the shell. A hole is
bored in the base and screwed 14 threads to the inch, left hand,
and countersunk, into which is fitted a gun metal plug, screwed to
suit the hole, and having a recess for the key.

The head is made of charcoal iron, or Bessemer metal, and is
struck with a radins of 2 diameters, the top being truncated to
receive a gun metal socket, which is serewed to G.S. fuze hole gange,
and attached to the head with solder. The head is fitted with a
wooden block, and attached to the body of the shell by 12 rivets;
6 pins are also inscrted to prevent the head twisting; the holes for
these twisting pivs are slotted through to the bottom of thehead. The
vivets and twisting ping arc covered with solder brought wp to correct
oatline.

Two holes are drilled in the head, into which tin cups are fitted to
receive the elaws of the extractor.

The shell has a disc of steel, with a hole screwed in the centre to
receive a gun metal tnbe, placed over the powder chamber, and resting
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ou the shoulder formed to recoive it, the dise is imbedded on its seat
with red lead.

The powder chamber is much larger than in the ordinavy type of
shrapnel ; it is lacquered, and contains o bursting charge of 2 1b,,
which is inserted through the base. .

A gun metal or brass tube serewed at the lower end fits into tho
steel dise, whilst the upper end is fitted with a short tube scrowed to
receive a primer; the npper part of this tubo is connccted with the
fuze socket by means of a conieal tin tube.

The inside of the shell is lined with brown paper, and contains
540 mixed metal balls (14 to the 1b.), the interstices heing filled in
with melted vesin,

STAR SHELL.
" (Plate VIIL,)

Mark TV shell is made of two hemispheres of Bessemer metal
0-259 inch thick, tinned all over, and fitted together with a Iap
joint, the inside of cach hemisphere being strengthened by a wronght-
iron ring.

The upper hiemisphere is fitted with a gun metal socket for a wood
time fuze, and the lower hemisphere is fitted inside with a wooden
disc and ring primed with guickmateh. The two hemispheres are
secured together by six screws and six twisting pins.  In order to
keep the fuze holein an axial position when loading, a ring of yellow
pine is gined and soldered on to the lower hemisphere.

The shell contains 31 stars, filled with improved magaesium light
composition. Each star has a small hole in each end primed with
quickmateh and sulphur to ensure their simultancons ignition, and
each is bound over the ends and several times round the body with
soft copper wire to prevent its breaking up in the shell.

Mark IIT shell contained only 21 stars, filled with magnesium
signal light composition, and the wooden ring on the outside was less
sccurely fastened.

This shell will be fired with a 2%-1b. charge, and 15 scconds wood
time fuze, with speeial gun cotton priming.  Asarule it should burst
about 100 feet above the plane, so as to ensure suflicient dispersion of
the stars before reaching the ground.

15 degrees clevation, and fuze bored at 10, gives about 900 yards
range.

35 degrees elevation, and fuze full length, gives about 1700 yards
range.

Case Smor.
(Plate IX.)

This shot is made of tinned iron in one picce, riveted longitudi-
nally, and fringed at both ends.  The bottom fringe is bent down and
riveted to the sheet iron bottom, and when the case is filled the
upper end is bent over and soldered to tho tinned iron top.  An iron
handle is attached to the top by ivon staples, which arc bent ronnd to
form a loop, and riveted to the inside of the head.  In the interior of
the cylinder is a wrenght iron dise lying loosely on the bottom, and
on this stand three wrought ivon segments forming a lining to the
case. The contents are 75 sand shot of 8 oz, weighing 36 1b. 74 oz,
and 9 1b. 8 oz. of clay and sand.

(5808) B
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Gas CHECks.
(Plate VIL)

Both gas checks are of copper, and have tho rim made with four
projections, which are planed to the samo twist as the studs on the
shell.  The gas checks have cight firo holes, 2 inch diameter,
which pass through the side of the rim. These are for the purpose
of allowing the passago of sufficient flame to ignite the time fuze.
The gas check is attached to tho studded shell by means of a metal
plug fitted with an hexagonal head requiring a special ¢ spannor gas
check plug.” )

The studless common and the shrapnel shell take an automatic
ons check, which is formed somewhat like a soup plate to fit, on shock
of discharge in the howitzer, on the base of the sholl, which is prepared
with serrations, &c., to rececive it.

INSTRUCTIONS FFOR PREPARATION OI' SHELLS.
Dlatracts from * Regulations for Magazines, §c.”
“ Piging Gas Checks to Studded Projectiles.

“339. Unscrew the plug and remove it. Place the gas check on
the base of the projectile with the concave, or unpainted side, next

-

the base; . . . insert the plug, and serew it well howme with the
spanner until it binds against the gas check.

“340. . . . Seo that the projections are in the line of the
studs.

% Fizing Qas Checks to Studless Projectiles.

“341. These gas checks aro placed in the bore . . . loose,
and become fixed to the projectile when the howitzer is fired.

¢ 342. For drill purposes, in order to facilitate unloading, the
gas cheek should be attached to thoe base of the shell by indenting it
with a blunt tool at two or three points in that part which surrounds
the neck of the projecting hase of the projectile.

“ Piazing Plugs and Fuzes.

“345. When plugs or metal fuzes are screwed into shells taking
nosc fuzes, they will, unless required for immediate use, be lubricated
with a mixture composed of equal parts (by weight) of Mark ITT
luting and mineral jelly. The mixture is to be applied to the threads
of the fuze or plug with a brush in sufficient quantity to cover them,
care heing taken that it does not extend over the bottom. A coat of
paint of the same colour as the tip of the shell will be applied over
the junction of the plug and shell when the latter is filled.

“ 346, Projectiles fitted with . . . plugs, and keptin exposed
situntions where the plugs are liable to become set fast by corrosion
from the action of salt water or otherwise, should have tlie plugs that
are not covered by wads or lead discs occasionally unscrewed, and
re-lubricated as above, a coat of paint being applied over the junction
of the plug and shell, carc being taken that this is only done when
the hygrometric conditions are favourable. No plags will be removed
whilst moisturo is condensing on the ontside of the shell.

‘347, Tnstances have occurred in which fuze hole plugs of common
shells have been so jammed in as to be immovable, in consequence of
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using the “ Wrench, baso plug.” The * Key, fuze and plug G.8.,”
the *“ Key, plug, G.S.,” ov the “ Key, fuze, universal,” arc the only
implements which should be used for screwing in tho G.S. plug.

“ Distinguishing Marks.
#366. Projectiles will bo painted and marked as follows :—
“(1) Tips:—
“ Common shell . .—To havo black tips.
. Shr.npncl' shell.~To have rcd'tips.'
“(2) Bands:—

“ Steel projectiles.—To havo white band round head.
except , . . shrapnel . . . shells.
“ All filled shells.—To have red hand round head.
“ Projectiles manufactured for or sentenced for practice
only (being unfit for servico purposes).—To have
yellow band round body, and stamped with letter P
on the base.
“(3) Dodies:—-
“ Lyddite shells to bo yellow
tiles to be black.
The letters “ C.8.” are stamped on the base of cast steel shells.
“367. The following additional markings, in red paint, will be
shown on all shells excepting lyddite

all other projec-

(a) The word “fuzed ” if the shell is fuzed.

(0) The word “Bag,” if ono has been uscd.

(¢) The monogram of tho station.

(d) The date of filling.

(e) A l-inch disc, if shalloon primers have been inserted.

(f) The letters P. or Q.1 (14 inches long) . . . if filled
with P. and F.(t. or Q.F, and 1".G.

“308. The sizes of the type (except as in (f)) will bei—

Over 4-inch - o " oo #incl.

The tips will be 1 inch deep in projectiles fitted for nosc fuzes,
but the same stencil being used for sharp-nesed projectiles, the tips
on the latter will be correspondingly wider, The bands will be
1 inch wide, the white band, denoting steel, being immediately below
the tip, and the red onc denoting filled, L an inch lower.

¢ Filling Shells with Incendiary Stars.
. ““419. The stars are put in through the fuze hole, the intervals

between them when in the shell being filled with shell 1..G., which
should be inscrted from time to time during the filling.”

FUZES,
DPlates X to X111,
Dircet Action, No. 1, Marvk IT.
. delay No. 10 for high angle five.
Time Sensitive, middle, No. 24.
Time, 15 seconds M.L. special priming, No. 42,

(5808)
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Frze, Prrcrssioy, Direer Acrroy, No. 1.
(Plate X.)

This fuze is intended to act on direct impact; it 9mmoi‘, b(;
depended on to act on graze unless fired at angles of elevation of 10
and upwards.

Tt is made of gun metal, turned all over, and screwed below the
head to fit G.S. fuze hole. The interior is bored out at the lower
end for the powder charge, and closed with a screw base ;_)lnﬂf. A
recess in the npper part of the fuze is charged with detonating com-
pesition, and the holes communicating with the magazine are hl.lcd
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 or R.1.G.? powder. A gun
metal cup having a T -shaped slot cut out in cach side to fit over
the projecting pius in the liead of the fuze, is secured over the top.

On striking any object, the suspending disc is driven in, and the
needle is forced against the detonating composition, thereby explod-
ing the fuze.

Weight o . oo 73 oz,

Thesc fuzes are issued 5 in a tin cylinder.

©

Percussioy, Direer Acriov, Denay, No. 10, Marx IIL
(Plate X1.)

This fuze is generally similar to the “TFuze, percussion, dircet
action, No. 3, Mark IL” but has a delay arrangement in addition,
consisting of a chanuel filled with compressed mealed powder, the
top being primed with quickmatch and the bottom communicating
with the magazine. It differs externally in being slightly longer.

It should not be fired withless than 30° elevation, as the projectile
might ricochet.

On impact, the disc with needle is driven in on the detonator;
the flash is then led to the delay arrangement by means of the
quickmatch,  The pressed pellet of mealed powder, the burning of
which gives the delay, is thns ignited, and burns about five seconds,
then ignites the fuze magazine of loose powder, which fires the shell
burster.

Weight .. o vis . .o 10 oz

These fuzes are issued 1 in a tin cylinder.
Timg, Sexsitive, Miopre, No. 24, Mark T.

(Plate XI1.)

The fuze consists of the following parts :—

Body with stem, lighting pellet, two retaining pellets, two spiral
springs, necdle, composition ring, dome, cap, two safety pins, base
ving, and axial magazine filled with M.G.! powder.

All the parts are made of gun metal.

The composition ring is graduated on its periphery from 0 to 30,
and reads to quarter units. An Y 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
stem, is made hexagonal, to fit the *“ Key, fuze, universal.”

The fuze is set by loosening the screw cap a on the top of the
stem, by means of the “ Key, fuze, universal,” and torning the dome
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and ring till the required graduation on the latter coincides with the
arrow head on the body, then tighten the scrow cap.

The safety pins are withdrawn at the moment of Joading. On
discharge the centrifugal action caunses the vetaining pellets to fly out,
releasing the lighting pellet, which flies by centrifugal foree against
the necdle, firing the detonator, which ignites the powder in the
pellet and axial weagazine, this latter lighting the quickmatel in the
composition ring.

Weight . G0 ‘e .o Llb. 4oz
Time of burning ab rest .. .. 146 to 158 sces.

These fuzes are issued 1 in a tin eylinder.

Time, 15 Skconps, M., Sercian Privize, No. 42, Maek 1.
(Plate XI11.)

The fuzo is made of beech wood turned to a cone of L in 9375
inches. The interior is bored out to within 025 inch of the bottom,
and fitted with a brown paper cylinder containing fuze composition
and pressed mealed powder, and the top closed with a serew plug of
gunmetal, having a copper pin projecting to hold the bights of the
quickmatch priming. Two escape holes arve bored through the side
of head through which the quickmatch priming is passed, wound
round the head and covered with strands of guncotton priming, and
the head covered with a cap of fine white paper. Six rows of side
holes are bored at right angles to the axis of the fuze, and six chan-
nels are bored in line with the side holes and parallel to the axis;
the chaunnels ave filled with pistol powder and connccted at the base
by guickmatch; the side holes ave filled with pistol powder pressed,
and covered with fine white paper.

An index paper graduated to 30, and showing by yellow dots the
position of the side holes, is pasted round the body of the fuze, and
the surface is varnished.

A copper band covered with tape is sccured round the head of
the fuze. The head is painted red, and the end of the band white,

Time of burning at rest, 14:G to 165 seconds.

These fuzes ave prepaved for any desired time of flight by boring
througlh the side hole corresponding to the required time, into the
coniposition.

The fuzes ave fixed in the fuze hole by screwing them round by
hand until they are held firmly in the fuze hole; they must not be
tixed by tapping with a mallet, or striking the fuzes, previously
inserted loosely in the shell, against any hard object. Such action
would tend to crack the fuze and cause a premature explosion. They
must not be uncapped until the shell is placed in the muzzle of the
howitzer. This 1s done by taking lhold of the exposed end of the
copper band, and unwinding from right to left, smartly, so as to
thoroughly detach the band from the head of the fuze, and to leave
the priming fully exposed. The extra priming of dry guncotton
should not be disturbed.

Notz, —}or this equipment the foregoing fuzes are intended to be
used as stated below :—

Dircet action, No. 1

' »  delay, No. 10
Time, sensitive, middle, No. 24, with shrapnel shell.
Time, 15 seconds, M.L., No. 42, with star shell.

with common shell.
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TUBES.
Tovrs, Fricrion, Correr, Soniv Drawy, wrrn Bann, Makg 11.
(Plate X1V.)

The tube is made of solid drawn copper, and has w solid head ; it
is filled with pistol powder, aud the bottom is closed by a brags ball
over which is a cork plug, sccured by shellac.  The length is 21
inches. A hole is boved through one side of the tube, having its
centre about 0°25 inch below the top, and through this hole projects a
copper nib-piece, with a small hole bored in it to allow the flash to
reach the powder in the tube. This nib-piece containg a roughened
copper fricton bar, which is smeared with a detonating composition
ot chlorate of potash, sulphur, and sulphide of antimony, and tho
nib-picee is pinched down upon the friction bar, the projecting part
of which has a vertical eye, into which the hook of the lanyard fits.
On pulling the lanyavrd the friction bar is drawn out, igniting the™
composition and firing tube. The gas from the exploded cartridge
drives the tube out of the vent.

-



RANGE TABLES for 8-inch R.ALLL Howitzer of 46 Cwt. with

Projectile fitted with Gas-check.

Cmanare, 10 1b.

i e
5 minutes' .»|m1m:tgs will |

Deflection. | Fuze Scales,i  LKlevation in- "i“'r I f;m,h,Of Uy g

Range. | Elevation. Middle. creases or de- [l’fpa;i b VCE Dritt., l'!l’!]'(; lt‘

Left. Sensitive.* creases the lutlsé:'ul}lt.v?:w ight.

Range Ly each Range.

yards. L i yards, yards., yards, | seconds,
400 2 0 0 8 34 143 056 09 147
00 235 0 13 44 14-3 0+70 1'8 21
600 310 0 17 ntd 143 083 28 26
700 3 b0 0 21 G 125 007 10 30
800 430 0 24 7 12+H 111 O3 36
900 H 10 0 26 86 125 125 66 4°1
1000 Hoho v 29 96 125 130 80 46
1100 6 30 0 10°7 12°5 1+53 O] 51
1200 7 10 0 17 1 167 [ § 0] b6
1300 7 50 0 127 125 150 P 1207 61
1400 8 35 0 137 111 1-04 145 66
1500 9 20 0 118 1 2108 164 71
1600 10 5 0 12 178 11°1 185 76
1700 ) IV 0 i 168 111 20°7 8°1
1800 11 35 0 46 179 111 22+9 8+G
1000 1220 0 48 18°0 111 25°2 01
2000 13 5 0 80 109 111 276 96
2100 13565 [V 21'0 10°0 306 10°2
2200 14 45 0 bd o201 100 337 108
2300 15 35 0 53 22 100 373 113
2100 16 30 1 2 24H 9°1 410 1149
2500 17 23 1 6 257 91 155 125
2600 18 25 1 1 270 83 361 510 13°1
2700 1925 1 16 283 83 375 070 137
2800 20 30 1 23 29°7 8°0 389 64°0 144
2000 21 40 1 29 7°1 403 720 152
3000 22 50 1 37 [ 417 81°0 160
3100 2f 0 1 45 71 431 9040 167
3200 25 15 1 53 66 44 100 -0 174
3300 26 15 2 1 Hh 158 1110 183
3100 ‘ 28 25 2 10 | 50 172 1230 193
3500 1 30 15 221 4h 186 137-0 ! 204
3600 } 32 U5 2 33 38 500 11580 . 21'6
3700 350 2 51 32 513 $ 17600 ¢ 2301
3800 33 15 3 11 26 527 l 204+0 ‘ 2419

|

* This fuze scale also serves for 15 scc, wood time fuze with speclal priming, the nearest division
on the latter being taken.



Cuarar, 9 1h.

| £ i 5 minutes will §
“ FTL"\I'E:;ignc'in- alter Point; of I
Range. . Elevation. ! Delleetion.| creases or de- hl]:?:l(lt) ‘oll'l- Drift. | Ji;]l::'h‘gf
creases the . | °
Ranwe by Iaterally at |
i 8e Dy cach Range. i
{ f
o ‘ = ———
yards, ¢ ! yards, yards, yards. seconds,
. 400 2 10 0 125 056 05 17
500 2 53 0 12 | 111 070 1577 2
600 3 40 0 18 | 111 083 3.0 257
700 o2 0 22§ 11°1 097 d4ob B2
860 5 10 ) 26 111 111 38 87
900 5 55 y o2y | 11l 1:23 AR S T
1000 6 40 31 | 111 130 88 A7
1100 ¥ a5 0 BL 111 153 104 52
1200 8 15 0 36 100 167 121 58
1300 ) D O 38 10°0 180 140 6 d
1450 1 9 33 0 100 101 16:0.  7-0
1500 10 15 [V 100 208 181 76
16500 1135 0 B 1o 2020 203§+l
1700 1225 [UNIS 100 236 225, 87
1800 13 20 0 &0 9°1 250 250 93
1900 ' 14 25 0 52 | 91 261 278, 009
2000 15 20 0 55 91 278 130'85’ 105
2100 | 16 15 0 58 91 ’ 202 | 34°0] 11°1
2200 17 15 1 1 83 i 306 C 375 117
2300 18 15 1 4 43 ! 320 41-20 123
2100 1 19 15 107 83 ; 331 45°0 1249
2500 | 20 30 1 12 80 § 348 C 5000 136
2600 | 21 40 1 16 71 3461 L8500 Tk
2700 | 23 5 1 o2 59 375 FOLD. 1509
2500 | 24 35 1 28 | 53 389 69°0 161
2000 ' 26 15 1 36 50 103 C T 1701
3000 @ 28 5 1 46 15 417 C 885 18°1
3100 . 30 10 1 58 | 10 4+31 l102:0 19°3
3200 32 30 2 13 36 441 11970 2046
3300 ' 85 15 G 30 A58 ‘1410 2240
3400 1 88 30 2 57 ; 2.6 472 1168:0. 237
{
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Cuange, 8 1b.

Range.

Elevation,

Detlection,

|
{

5 minutes’
Elevation
inereases or
. decreases the

Range by

i
i
|

1

Tmpact
vertically or
Interally at
cuch Range

yards,

100
500

(Ho}
700
800
900
1000

1100
1200
1300
1400
1560

1600
1700
1800
1900
2000

2100
2200
2300
2400
2500

2600
2700
2800
2000
3000

3

E T

9

10
11

12

13
14
15
16
18

19
20
22
23

0=

-
27
29
31

39

50
4o

45
15
40

50

20
10

5
35
20

10
20

15

SQCc oo

cooCC

[

LS RO Pt e

e
31
35

38

10
43

56
59
2

&

10
14
19

24

32
41
54
12

42

yards,

10

10

10

10
10
10
10

eSS S

Pt o s b ot

yards.
056
070

083
0-97
111
125

1°39

b
6
8
9.

1
1
1
1
2+0

3
7
0
1
3

2°22
2-36
250
264
278

2:92
306
320
331
348

3:61
370
380
403
4017

i 5 minutes will :
Ualter Point of

| Drift.

13
47
B
59

67

. 89
107
1185

20
23 -
25+
28+
3L+
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48

G
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Time of
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10
10
11
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13

14
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17+
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Cuanat, 7 1b.

!
= minutes’ | 5 minutes will
i
!
|

; i i alter Doint of 1
! : i Elevation Tirast i ¢
Range. . Elevation. Deflection. increasces or e Drift. ! S
ge. . i decreases tho vertically or | Flight.
Ranve b laterally at
| ange by cach Rango
]

yalrds. e . o vards, yards. yavds. | seconds.

400 | 3 25 0 4 91 : 056 05 271
500 4 2 0 14 91 07 20 27
600 5 20 02 | g§3 083 36| 33
700 G 20 0o 27 83 097 53 39
800 | 7 20 0 31 83 1°11 71 L5
900 8 20 0 35 8°3 1:25 | 89 5°1
1000 9 20 0 33 83 139 L 108 57
1100 10 20 0 4 83 1°33 112+8 63
1200 0 11 25 . O 44 80 T 167 148 69
1300 12 3 |+ 0 47 7°1 1°80 170 76
1400 13 45 | 0 650 7°1 1°04 195 82
1500 | 14 65 0 53 7°1 2-08 22:0 89
1600 | 16 15 | o0 56 63 222 250 96
1700 | 17 35 1 0 63 236 285 104
1800 | 19 & 1 4 ‘55 250 1 32:01 11-2
1900 | 20 40 1 8 52 2:64 | 36°0, 120
2000 | 22 25 ¢ 1 12 48 2:78 !\‘1-0v0- 129
2100 | 24 25 | 1 18 42 2:02 455 139
2200 26 30 125 40 306 520! 150
2300 | 28 050 1 33 ! 36 320 6001 162
2400 | 31 30 1 45 31 334 70-0 1 176
2500 | 35 0 2 2. 26 348 1850 19-2
2600 | 38 40 | 2 27 | 23 361 ]100~0§ 20°8
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Cnara, 6 1b.

5 minutes’ ‘ 5 minutes will
i Blevation | alter Point of Timo of
Range. | Elevation. ! Deflection.| increases or | Impact verti- | Drift. Fliht
! decreases the cally or laterally Bak.
. Ruange by ' at cach Range
|
yards. o 4 o yards. yards. yards, | seconds,
400 4 30 [ 0 13 77 050 150 26
bCo 5 35 ‘ 0 22 77 07 3-00 32
600 6 45 1 0 28 71 0°83 475 38
700 7065 0 33 71 007 650 4k
800 9 656 0 0 388 71 1-11 850 5°0
000 | 10 15 T 0 42 71 125 10 *50 67
1000 1 11 30 i 0 45 67 139 1250 64
1100 | 12 50 ‘ 0 48 62 133 1475 7°1
1200 1L 15 . 0 51 59 1-67 1725 7°8
1300 15 45 ¢+ 0 55 55 1:80 2000 8°0
1100 17 15, 0 58 65 1:04 2275 9
1500 18 55 1 2 50 2:08 12600 | 10°2
1600 20 45 [ 1 7 45 i 222 2075 1123
1700 | =2 45 | 1 11 4°1 ‘ 236 I33-75 | 121
1800 2 0 ’ 1 17 37 i 2°50 3875 131
1900 | 27 80 125 33 : 2°G1 175 | 1403
2000 30 25 | 1 31 29 ; 278 552 25 1576
|
2100 3 45 7 1 46 245 ! 202 16200 17-1
2200 | 39 0 | 2 12 15 { 306 '81-00 | 19-3
Cuarae, 5 1b,
5 minutey’ 6 minutes will
. Elevation alter point of Thite of
Range. | Elevation, { Deflection.| increases or | Impact verti- | Drift, l'!il' 0,
lecreases the leally orlaterall sy
{ decreases y y
Range by | at each Range !
A— |
yards. o 6 7 yards yards, yards. | scconds.
400 6 40 0 31 71 056 30 2
600 7 0 0 36 63 0°70 50 35
G600 8 20 0 39 6°3 083 66 h02
700 9 45 0 41 60 097 80 49
800 11 10 0 45 60 111 100 5'6
900 12 46 0 48 53 125 12°0 63
1000 14 30 0 51 48 1389 143 7°1
1100 16 16 0 55 48 153 168 8°0
1200 18 25 1 0 38 l 167 20°0 90
1300 20 35 1 5 38 180 23:6 | 100
1100 23 0 1 10 35 1-94 276! 11-0
1500 26 0 1 17 2'8 2-08 32+ 122
1600 29 30 1 28 24 222 306 137
1700 33 30 1 41 2°1 236 480 | 158
1800 3 0 2 2 15 2-50 (1] ﬁ 174
{ (
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Cuancs, 4 1b.

i
i ' 5 minutes’ | 5 minutes will |
! i . Klevation alter Point of o e of
Rauge. | Elevation. | Deflection. | inereases or | Tmpact verti- | Drift | o0 3 o
- ! * deereases the |eally or Jaterally i
| | Range by at each Range
yurds, ‘ N yards, yards. Lyrrds. II seconds.
400 8 0 ' 0 45 63 0°56 A
500 9 30 | 0 46 56 070 N (R I
| i
600 1L 10} 0 49 50 083 | 83 49
00 ;130 f 0 52 45 097 b1o2 506
800 13 0 ! 0 56 42 1-11 120 64
000 ° 17 20 0 36 1-25 j 150 7
1000 20 0 1 4 31 139 180t 85
100 23 0 | 1 12 28 153 220! 97
1200 27 15 | 1 2t 2°0 167 2840 | 11-3
1300 32 0 1 36 | 17 1-80 350 130
1400 38 15 1 38 | 13 194 450 } 152

Cusrur, 3 1b.

5 minutes’. | 5 minutes will
‘ Elevation | alter Point of : Time of
Range. | Elevation. | Dellection.| increases or . lmpact verti- , Drift. F‘lm}]‘t)
decreases the [eally or luterally 1515

Range by ab cach Range |

yards, ° * yords. yards, yords. | seconds.
400 10 45 1 8 38 ! 0+56 75 40
500 13 50 1 8 35 070 93 49
600 16 15 1 10 29 083 116 59
700 19 30 1 15 26 097 145 |4 70
800 23 45 1 22 21 111 182 84
900 29 0 1 33 16 125 232 10°2

1000 38 0 2 0 09 139 33*2 1 129

Ciargs, 2 1b.

1
5 minutes’ 5 minutes will ‘
Elevation alter Point of I e ;
Range. | Elevation. | Detlection.| increases or | Impuct verti- | Drift lfll.uc oL
decreasos the [cally or laterally Flight.
Rango by | at each Range

yards. | ° 7 ° 7 yards. yards. yards. | seconds,
400 18 15 1 42 2+00 056 1 11°0 54
500 24 0 1 44 1-44 070 [ 145 69
0 2 12 075 0°83 1220 96

600 | 85

i '
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DRILL.
TraveruiNa Cavriacr vrtrep wirn Tyvpravnie BURFER.

The detachment consists of 10 Nos., and falls in two decp. It is
told off, marched into the battery, and halted in line, facing tho
parapet and to the left rear of tho platform. Itisnow in the position
of “detachment rear.”

To Taxr Post vNper -Covir.*
Ofiicer. No. 1.

Take post under cover, Double march.t

The numbers double to their places as follows :—2 and 4 on the
right of the howitzer, 3 and b on the left of the howitzer close to the
parapet and facing the rear, 2 and 3 next the muzzle, 1 follows in
rear of the detachment, keeping under cover as much as possible; 6
and 8 going to the cartridge storo; 7, 9, and 10 to the shell store.

GrNerAL Duties.f

1 commands, tests the clinometer, superintends the fixing of fuzes,
assists to run up, records the readings of sights and clinometer,
and lays.

2 supplies himself with side arms, scarches, assists to lift pro-
jeetile, rams home, runs up, traverses and sponges.

3 loads, assists to raise projectile, uncaps or removes safety pin
from fuze when in the bore, rams home, runs up and traverscs.

4 rans up and elevates.

5 sapplics gas-checks to 3, runs up, makes ready, fives and attends
to vent.

6 supplies 3 with cartridges.

7 attends to fuzes, brings up projectile in beaver and lifts it to
the muzzle.

8 attends to magazine or cartridge storve, and serves ont cart-
ridges. ’

9 assists 7 in all his duties, and returns empty hearer,

10 attends to shell store, and issues shells, tubes, and fuzes.

To P’rREPARE FOR ACTION.
Ofiicer. No. 1.

DPrepare for action. DPrepare for action.
! J

* I the howitzer is not behind n parapet and the word of command is ¢ Lake
post al the howifzer,” 2 and 8 halt in line with the front of the wheels, 4 and 6
with the rear of the wlheels, 1 in rear of thoe howitzer, 6, 7, 8, 9, and 10 at {he
limber

+ All words of command given by the No. 1 should be prefaced by the number
of his howitzer.

1 When from any cause the No. 1is not the layer, 2 will command, superin-
tend the fixing of fuzes, assist to run up,and clevate; 4 will test the clinometer,
run up, record readings of sights and clinometer, and lay,
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“ Prepare for Action.””—The stoves are brought up as follows :—

1, haundspike, sights, clinometer, piece of chalk, and 50 fect
tape.

2, large scotch, handspike, and assists 4 with side arms.

3, largoe scotch, handspike, two banderols, removes tho tampcon
from the muzzle.

4, handspike, elevating wheel, side arms, and support for head of
side arms.

6, handspike, tubes in pocket, lanyard, pricker, and vent-server.
. 6, two cartridge cases, which he leaves at the cartridge store,

bucket filled, and brush. (For drill purposes two drill cartridges.)

7, fuzes, and fuze and shell implements. Ho obtaing the fuze
boxes from 10, having ascertained from 1 the fuzes required, and
satisfies himself as to the correctness of fuzes and fuze implements.

8 prepares to issue cartridges.

9 brings up a shell-bearer and brush, also gas checks in box, with
lid unscrewed.

10, hamimer and file for removing burrs on gas checks, &e. e
goes to the shell store and prepaves to issue shells, friction tubes, and.
fuzes. He examines the shells cavefully, cleans them if necessary,
and loosens the fuze-hole plugs of shells that will be first issued.

The stores having been brought up, 1 will satisfy himself that the
foresights fit properly on the howitzer, and the horizontal bars of
the sights work easily; he receives the reports from the Nos,
responsible of any irregularity or deficiency in connection with the
howitzer, ammunition, or stores; he will ascertain that the buffer
contains the correct amount of oil, and will see the platforms swept,
and sand bags arranged, if necessary, for the loading number to
stand on.

The sponge and rammer are laid on the ground clear of the
platform, to the right of the howitzer, and parallel to it, heads to the
rear, resting on the support supplied by 4, rammer ncavest the
howitzer. The wadhook and extractor are laid on the ground clear
of the howitzer.

The sponge bucket is placed near the sponge head.

The handspikes ave laid down, two on each side of the howitzer
close to the carriage, points to the front, bevelled side uppermost,
those of 2 and 3 outside, and about 2 feet in advance of those of 4
and 5. D’s handspike in rear of the platform,

3 examines the bore to see that the grooves are free from grit.

4 ascertains that the elevating gear is in working order (should
the clevating arc have been detached from the carriage he brings it
up and adjusts it).

5 straps the tube pocket round his waist on the right side, coils
up the lanyard, and passes the bight of it through the tube-pocket
strap; examines the vent server and places it in the vent, the loop
of the vent server lanyard over one of the sights; he fills his tube
pocket with friction tubes which he procures from 10, places the
pricker in the loop on the carriage, and sees that the automatic gas
checks are placed in a convenient position.

N.B.—Should the stores be on the howitzer, they are unstrapped
and laid down as above detailed.

b drifts the vent, replaces the pricker in the loop and the vent
server; 2 supplies himself with the wadhook, searches the howitzer
after the pricker has been withdrawn, and replaces the wadhook.
He then supplies himself with the sponge, sponges out and re-
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places the sponge. 4 attends to the elevating wheel to bring the
howitzer into the position for loading.

1, assisted by 4, tests the clinometer, and reports error, if any, to
his group officer.

The howitzer should be at about 5° of clevation to facilitate
uniform ramming home, and a mark is made on the picce in line
with the horns of the travelling trunnion lholes, so that for future
rounds the picce may be readily got into the sime position. 1 will

clamp his sights with the sliding leaves at the 4th graduation, and
at zevo of the deflection scale.

To Loap.
Oficer. No. 1.

Withes oo oo load®* Wethes oo load.

“ Load.’—1 gives 7 the naturc of shell and fuze required. Ifo
places himself in a convenient position near the muzzle, whence he
can watch the loading and observe by the mark on the rammer if
the shell is home. Ho records elevation and deflection ordered.

2, having supplicd himself with the rammer, places himself in a
convenient position for ramming home. 1le places his left {oot in
line with and about 12 inches from the muzzle, steps to his right
with his right foot and takes the rammer in a horizontal position
right hand about the centre back down, left as near the head as
possible, back up. The rammer stave should be marked so as to
show when the round is *“ home,” and a second mark should be made
one foob ncarer the head. As soon as the cartridge is put in he rams
it home; he then springs the rammer and rests it inside the wheel
against the carviage. After the gas check has been placed in the
bore, he assists to place the projectile in the bore, and resuming the
rammer he with 3 rams home hand over hand till the first mark
comes against the muzzle, 2 and 3 then halt and reach out as far
down tho stavoe as they can and wait for the word *“ Home” from 1.
On that word 2 and 3 ram home together, throwing all their weight
back on the rammer, and keeping their avms straight, 2 then springs
the rammer, steps out, replaces it and goes under cover.

3 takes the cartridge from the cartridge case with lLis left hand
moves up and places it in the bore, being careful that the seam of
the cartridge does not come under the vent; should the choke of the
cartridge be long enough the head of the rammer should be pressed
on the surplus material in ramming home {o prevent the eartridge
turning over. When tho cartridge has been rammed home, he
receives a gas check from B, and places it in the bove,t painted side
to the rear; he then assists 7 and 9 to lift the projectile, and place
it in the bore, withdraws the safety pin, or uncaps the fuze, places
himself in a covresponding position to 2, aund assists him to ram
home. When the projectilo is home heo quits the stave and goes
under cover. .

5 hands a gas check to 3.

6 brings up a cartridge in a case and places it on the ground on
3’s right front, uncovers it, and as soon as 3 has withdrawn the
cartridge, takes the case back to the eartridge store.

* If the command is *“ 7ith skell, load ” common shell and percussion fuze is
implied.
+ See page 18.
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7 and 9 bring up projectile in bearer, having fixed the fuze
according to U's directions, and assisted by 2 and 3 place it in the
bore; 9 removes the empty bearer.

8 issues a cartridge to 6.

10 issues a shell to 7 and 9.

To Run ur.

Directly the howitzer is loaded 1 gives “ Run up,” and applies
his handspike between the brackets of the trail to guide the howitzer,
so that the right wheel may tonch the pivot.

2, 3, 4, 5, take up their handspikes; 2 and 3 unscotch and apply
theirs hovizontally over the spokes of the wheels in front and under
the hracket, close to the breast, and bear down ; 4 and 5 use theirs
as levers of the second order under the rear part of the wheels. All
four numbers face to the rear.

When the howitzer is run up 1 gives “ Ialt,” slides his handspike
to the rear, clear of the recoil, and the numbers withdraw their
handspikes and go under cover. 1 reports ““Jiun up” to his group
officer, The line of fire is now obtained. ’

Ofiicer. | No. 1,

Picl: up the line of fire from Dick up Line of fire.

the front (rear or flank).

(¢.) From the front—as in Siege Artillery Drill, 4 holding up a
banderol or wadhook at the howitzer close to the sliding leaf of the
foresight, and 2 and 3 taking banderols to the front, 3 being nearest
to the picce.

(0.) From the rear—as in Siege Artillery Drill, 4 holds up a
banderol as above,

(¢.) From the flank—as in Siege Artillery Drill.

As soon as the banderol is placed in rear in tho line of fire, the
numbers double under cover.

To Lay tnr Howirzer.
Oficer, ’ No. L.

Talke post to lay.

1 places himself inside the wheel in front of the foresight, ready
to lay back. 2 and 3 pick up their handspikes and go to the end of
the trail, facing the front, ready to traverse; 4 goes to the clevating
wheel; & prepares a tube; 1 lays back on the banderol.

Officer. No. 1.

Trail right.
Tradl left.
Halt.

Under cover.

At “ Trail vight” 3 heaves over the trail; at “ Tradl left,” 2, till
the word “ Halt.”

When the picce is approximately in the line of fire, and it is
necessary to adjust the trail plank, 2 and 3 place their handspikes
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under the trail cye, and raise it, while 1 and 5 shift the plank.
The proper position for the plank is under the centre of the trail, tho
end projecting about 6 inches in front of the trail. The plank should
be in the line of recoil.

When it is necessary to adjust the wheel plates, all the numbers will
stand round the trail and lift, except 1, who arrauges the largo coin
so that, resting on its broad end under the axletree, it may form a
fulernm when the trail is borne down, and lift the wheel while the
wheel plate is being adjusted. The proper position for the wheel
plate is with its front edge about in line with the rear edge of-the
third plank of the platform from the front, and parallel with tho
line of recoil.

The piece is accurately laid for line after the trail plank and
wheel plates have been adjusted, and on the word “ Under cover,” 2
and 3 lay down their handspikes and ygo under cover.

1 will then take the inclination of the trunnions with clinometer
on the cascable plane, and report it to the Group Oflicer, and pick
up an auxiliary mark as explained in Siege Artillery Drill, noting the
details on the piece.

The pieceé is then laid with the deflection ordered on the auxilinry
mark, and for clevation, by clinometer,

Opicer. No. L,

Flevate.
Depress.
Halt.

Under cover.

At “ Ilecate” or ¢ Depress,” 4 turns the wheel in the required
direction till the word “Halt” is given. He goes under cover on
completion of the laying. 1 removes the clinometer and places it in
its box, takes out the tangent sight, which he holds in his hand,
and shonld no order to fire be given goes under cover.

If it is necessary to run back; at  Run back,” 2 and 3 apply their
handspikes in front of the wheels using them as levers of the second
order, 4 and 5 take a purchase with theirs over the most horizontal
spokes in rear and under the brackets; the whole facing thoe rear*
As soon ag the piece is run back 2 and 3 scotch the wheels with
large scotches. ' .

To MAxe Reapy axp Fire,

Oficer. -+ - No. L
Iire No... .o howitzer. No..oouooready.
No...u..fire.

1 gives “Ready”; 5 presses the tube into the vent with his
right thumb, steps clear of the recoil, and holding the lanyard in
his left hand stretches it taut, keeping his hand level with the vent
facing the front, fore arm across the body.

If the numbers are under cover, 2, 3 and 4 take an oblique pace

. outwards and face the muzzle; if not under cover, they take up this
position on laying down their handspikes.

% If o holdfast can be arranged in rear of the howitzer, running back. can be
more simply and quickly effected with a tackle and two selvagees,

~~y  (5808) ¢
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At “ Fire”” B slews his body to the left and thus fives the howitzer:
lie then veplaces the vent server, and goes under cover.

Divectly the howitzer is fired 2 and 3 scotch up the wheels, 4
steps in and brings the howitzer into the proper position for loading,
2 supplies himself with the sponge, and sponges out the howitzer as
soon as the vent sevver is in the vent; his position is similar to that
for ramming home. He lolds the sponge with the qut hand back down,
right hand back up, brings it in line with the axis of the howitzer,
enters the head into the bore, being careful to observe that the vent
server is in the vont, slides bis hands along the stave to his right as
far as he can reach, sends the sponge up the bore, slides his hands
out azain and forces tho sponge hard home, gives it two half-turns,
pressing it against the bottom of the bore, withdraws the sponge hand
over hand, tarning it from him, cleaning the bore well. ~ When the
sponge arrives near the muzzl.o he jerks Lt_oub; his hands should L.hen
be in the position they were in when he introduced the spongo into
the bore.  He then replaces the sponge. )

If the order to lond has been given, the numbers proceed as pre-
vinusly detailed, X

It no order has been given, 2 goes under cover as soon as _‘he has
veplaced the sponge. i ) ) i

1 does not give * Load” wntil 2 has finished sponging,

Driur ror Howrrzer ox Ben,

The drill is the same as for howitzers on travelling carringes with
the following exceptions :—

The recoil is checked by means of an iron plate compressor.
1 sets the adjusting lever, with a view to obtaining as much
recoil as possible and thus taking the strain off the pivot bolt. He
must take cave that the directing bar is central so that the compres-
sion on each side i3 equal when the compressor handle is put down,

5 attends to the compressor lever. He throws it up after recoil,
and puts it down below the catch as soon as the howitzer is ran up
and before it is laid. It is liable to throw the howitzer ont of line if
put down after the howitzer is laid.

To Run Up.—4 hooks a drag rope to the eye bolt in the breast
transom. It is manned by the whole detachment. It will be found
advantageous to use a tackle instead of a drag-rope when possible.

To Load.—The howitzers are loaded in the firing position.

To Tracerse—2 and 3 are supplied with iron shod lever instead
of handspikes. They apply them under the horns of the directing
bar. . - ;

7o Lay.—The howitzer being mounted in the rear of a high
parapet, the object fired at cannot Le seen over the sights. One of
the methods of reverse laying described in Siege Artillery Drill must
therefore be adopted. .

Howitzers on beds are not to be fired at less than 20° elevation on
account of the strain on the pivot. Extreme elevation, 40°,

Avxintsny Magrks,

Advantage may be taken of the varied scope of crossbar sights
to obtain an auxiliary mark for use in laying the howitzer, Some
conspicuous object (such as a steeple) may be chosen, and after the
howitzer-is laid for dircction, by shifting the sliding leaves and
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raising or lowering the tangent sight, a line through the sights to the
object is obtained. The graduations that the sliding leaves are at,
and the elevation on the tangent sight, must be carefully noted. The
howitzer then being run up to the same place each time, can be laid
as before, every round.

Ust or CRosspar SIGITS.

As o rule these sights will be used for laying for divection only
clevation being given by means of the clinometer.

For Forward Laying.

Sce that the notch on the sliding leaf of the tangent sight and the
point of the sliding leaf of the foresight are uppermost, and set both
sliding leaves at the fourtl geaduation, put on the deflection ordered
by sliding the crossbar of the tangent sight to the right for right
deflection, to the left for left deflection, and lay the howitzer on the
target or banderol hy moving the trail as required.

Lror Reverse Layiuy.

Sce thab the point on the sliding leaf of the tangent sight, and the
notch on the sliding leaf of the foresight, ave uppermost ; set botkh
sliding leaves at the fourth graduation, and proceed as described
above.

To Lick Up an Auxiliary Murk.

Theline of fire is obtained by any of the recognised methods, and
n banderol placed in the line at a convenient distance (40 to 50 yards
if possible) in rear of the howitzer, Tho howitzer loaded and run
up is Iaid withoat deflection, and with the sliding leaves of fore and
hind sights clamped at similar graduations, back on the banderol,
and consequently in the line of fire. An auxiliacy mark in rear is
then picked up, by sliding the leaves of the forc and hind sights till
they are aligned on the mark, care being taken that the howitzer is
not shifted. To align the sights the tangent sight may be raised to
any convenient height, The readings at which tho sliding leaves are
clamped must be cavefully noted and also chalked on the piece.
Deflection can be given in the ordinary way, the piece being then
relaid on the auxiliary mark, Direction should always be given by
_laying on the anxiliary mark, which, so long as it can be clearly seon
to lay on, should be as far back as possible. The description of the
auxiliary mark should be noted and chalked on the picce. The
howitzer will be laid for elevation by clinometer, after being laid for
direction. :

For night firing, or where there is much fog, a luminous auxiliary
mark is required. TFor this purpose a bull’s-oye lantern is used,
contained in a wooden box. In the door of the box is a circular hole,
large enough to show the full light of the lantern when used as a
distant auxiliary mark, and a brass slide with a cross-cut aperture is
fitted bebind the door to limit the light when it is suspended close in
rear of the emplacement. : '

(5808) ¢ 2



INSTRUCTIONS FOR USING THE CLINOMETER.

1o read the anyles marked on the drum.—The brass drum is marked
in degrees, commencing at 0° on the top to 45° at the bottom. Iach
degree is subdivided into twelve pavts; each small division, there-
fore, represents an angle of 5 minutes.

The scale is read from right to left, thus—

1l3111\ﬂ|TlnuJi’

the reading opposite the arrow would indicate an angle of 2° 25/,
To lay the howitzer at any angle up to 45°.—Uunscrew the dram, until
the A points to the elevation required; place the clinometer, thus—

oo

on the plane surface cut on the breech, and elevate the picce until
the bubble of the spirit level is in the centre of the tube.

For angles of depression.—Procecd as above, but reverse the direc.
tion of the instrument, placing it thus on the breech of the gun—

PoINTs TO BE ATTENDED T0 IN USING THE CLINOMETER.

The base of the clinometer and the plane surface on which it is
to rest should be clean and free from grit. dirt, or rust.

The clinomster should be set by turning the drum to the left,
past the elevation ordered, and finishing by a turn or two to the
right to the exact elevation ordered.

“The clinometer should be placed ou the same part of the plane
surface, and the layer should stand in the same place when laying for
each round. :
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CARRIAGE AND LIMBER FOR 8-INCH
HOWITZER, 46 CWT.
LIMBER.
Ox IFoorpoar.
Deag ropos. Ywingletree.

Lifting jack, Clerk’s.
Spanner, hydraulic buffer, No. 1.

Drag washer, 1st (']uss} wnder, Bl hook } auder;

Maul Drag washer, 2nd class
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Water bucket
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1 Pricker in case.
Water brush.
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Are, elevatine.

Hammer.

Shell bearer,
Tampeon in howitzer,
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Plate IV,
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Plate VI

SHELL,R.M.L. FiLLED, STAR.8 INCH,MARK 1V.

SPHERICAL.

SCALE 5.

~=.259 THICK

=\~~~ 9 HOLES

———— o T s

570 5 1900 E.Wcler s granams 14 Enha Lonvon.



Plate IX.

60I' HO' DM Z1 4N =

NWO. HO DM IZSN 20—

Mmoo e LR

HOIHL SLEVY- 30

0
e e e M e
(43

.w.w.. HO OM BoN ws>

§¢ - 5€ (20 8)LOHS aNvs

g -6 QANYS OGNV AVID

¥ - g2 asyo

Q ° ¥4 LHDIAMTVLIOL IDVHIAY
Szo -’

‘9, IIvOg

"TII YHYA "HON| @ ‘NOH| “3ISVD T'W'Y "LOHS

E Wellar & Grahams L8 Litho. London.

570-5/900.




PlateX.

"OM1d FSYHE v e e oo

HIdVYd 3ANId TLIHM 40 2S10 ONY NOOTIVHS 4O OSIA - - -~ - ememv e

YIAMOd TOLSId B —-—-—emmoemmeee

9S1Q HIAAVYd INId ALIHM oo omm e -

N

ONIWIHd HIAMOd e --------— —~N
‘NOILISOdWOD DNILVNOLIA »eeps— - — ~==e o b

0S1a 1104 NIL !’Ail!lnlluqlllr.,.:U‘
HWIHSYAM HIdAOD o mem e o

m e m e me—————

9SId ONIANIASNS HIAHOD »— oo ~mmc—mm b
FIQ3EAN 13318 - ——--—-=—"

Y7700 M3YDS M- --——-—---7 -

1
H
t
§
[l
i
[}
1]
1
|
)
b
1
1

..‘.-.---_-_-_-__

s GRS

‘3Z1s N4

"HIANITAD NIL ¥V NI § “IVIIW

“II X8YI " | oN “NOILDY .LD3d¥1(] NOISSnO¥3d 3zn]

E Weller & Grahams Y Lirho London.

570.5.1900.




Plate XI.

(A€ 03SS3Ud HIGMOd QITV3W

IR
i FSyete --—wme D810 SSVHE'
3 © & yee’s
H Tg---ewwt  ;9'W HIOMOd
<=1 S ——- IDvdS HIV
<& HOLYK uo1nd

"NOILISOdWOD ONILYNOLIQ 20 --~-S5--~~--

‘OSI0 ONIAONIASNS Y3ddOD e —=d

- e JS10 1104 NIL

2S10 ssSvya

"aAzig N4

"MIANITAQ NIJ V NI | Vi3

"I XYY Ol oN

‘AVTA(] “NOILDY 1D3HI(] ‘NOISSNOHI] ‘IZN

"

SRR -1 -1 JERESEIC S




Plate XIL

AL34vS LV 13IS NOILYARTI

‘4’8 Ly NOI(LI3S

YV LIV NOILD3S

390¥9 IT0H IZN3S 9-~—

J3773d ONLLKIIN <
_~Nid A134VS

YIAMOd G3TV3

N7 v
! 051G 43dvd

SIT08 DNINIVLIIY

— ———

321§ TINn4

‘I MUY "$2 6N ‘310GI | *JAILISNIG *3IWI) * 3zn4

570.5./900

»

E Weller & Grahams L'Y Lithe London.




Plate XU

.59 I
4 .
\\ _
o e e e e e p———————
T £
H3dvYd v!pvl.f/..:ﬁ I “
} ~L SN g
NOLLODNNG»of —— == -T2 =g |
HOLYIWHO INO smpoitri~— - = = =~ ;
H A\ “
|
§2') i
}. |
i H
i 1
1 ]
; ;
S S P |
|
I
1
1]
i
i
1
1
I
("3
H
1}
13
[}
I
1}
I
1
I
[}
1
1
]
1
i
|
i
i
I
1
]
1
1
]
Y __.

. "3IZ1S 171Ny
"I MEVIA'24 oN ‘ONIWIE] TVIOAdS ™ W ‘SONODG G|'3WI] 3Zn4

BWeiter ¢ Geatiams (49 Likha Londgn

570- 5+/900.




Plate XIV.
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