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HANDBOOK

FOR TIE

10-INCH R.M.L. GUNS. (L.S.)

ORDNANCE, R.ALL., 10-INCLL

Deseription, i Marks [and [,
|
teri ( A\Y ht i
. exterior .. .. .. rought iron.
Material {tubv .. . . Steol.
Leneth rominal .. .. . 170 -75-in.
] total .. . e 180-in.
Prepouderanco .. .. .. ‘e 3 ewt.
Bare ealibre .. . .. 10-iu,
** Llength . . .. 115 °5-in.
{system .. . . Woolwicl.
. 1in 100 at breech to
bwist °t °t 1in 10 at muzzl
Riding., < ! e
length . . 118-in.
number .. 7
Lgrooves {dupth .. . *2-in,
width .. B 1 +5-in.
[ material .. . . Copper.
Vent .. {description. . .. . Radial,
distance from end of bore 11.in.
Chamber . .. . .. C'onical,
Weight .. .- . . 18 tons.
Ballistic ("muzzle velocity in fs. .. 1370
effects »o energy in fit. . 5106
with full} Penetration  of w.-i. at
charge L 1,000 yards. .. ins, 12

Marks TII and 1V,

9-inch, Marks I, 11,
and ILL,

Wrought-iron,
Steel.
147-in.
145 75-1n.
Nil,
{ 10-in.
! 125-n,
: Polygroove.
" (Mark 1II gun, 1 in
i 100 at breech to
|

|
] 1 in 33 at muzzle.
Mark IV gun, 1 in
100 at breech to
1 in 30 at muzzle,
101 *3.in.
32
*05-in.
*7-in,
Stecl,
Radial,
2+ 5.in.
Conical,
12 tons.

|
|
I

MARKS I AND 11 GUNS.

(Llate 1.)
A few Muark I guns were made; they differ
huving “1 B*" coil, breech piece, and jacket in one

from Mark 11 in

picce.

Mark I[ gun iy built up by shrinking wrought-iron coils upon a
steel *“ A" tube, which is forged solid at one end. The coils nre

(2084)
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“ hook-jointed " to ensnre them retaining their position. The breech
coil projects beyond the tube, and is ent with a thrust thread for the
cascable screw, which has a corresponding thread ; a portion of these
threads is cut away on the right side to form a small gns escape
channel, which extends the whole length of the caseable. The “B”
tube extends to the muzzle, and is Joined to the breech coil by an
intermediate coil “1 B, and over the breech coil is shrunk the “ C”
coil or trunnion jacket.

A plane for the reception of the clinometer is cut on the upper
side of the gun at the breech.

The following fittings are provided for these guns :—

ORDNANCE.

Lanyard guide, wrought-iron guns.—Marks I and IT guns are
prepared on the right side for the reception of a lanyard guide to
prevent the liability of the tube béing pulled out of the vent.

OrpNANCE, R.M.L., 10-18CH.

Bracket, hydro-clinometer, Mark II gun.—This is of bronze, with
two fixing screws for securing it to the cascable of Mark II guns
when mounted on small port carriages.

Derricks, lading, muzzle—>Muzzle devricks are provided for
Marks I and 1I guns for raising the projectile to the muzzle, except
in the cuse of guns mounted in casemates, behind shields, on high
angle mountings, or where the emplacements are provided with
sunken ways aund slide derricks,  They ave of bronze, and consist of a
baud fixed vound the chase near the muzzle, and a derrick secured to
the bund by two hinge serews. The derrick projects over the muzzle,
and 18 supported in that position by a bridge piece which rests on the
gun, The tackle is hooked into the cye at the top with the back of
the hook towards the gun, and the point through the loop to prevent
the tackle from slipping.  The derrick should be turned back on the
chase after loading, and always kept there when not actually in use.

Plutes, elevating.—These are for the right and left side of the gun,
and secured to it by fixing screws.  Bach cousists of a metal plate
steel pivot, keep-pin, and {ixing screws. The pivots are screwed into
the plates, and beld in position by the keep-pins; they connect the
gun to the elevating arcs of the carriage. There ave different marks
to suit the Marks I and II guns and the various carriages.

III AND IV III AND IV III AND IV
9.INCH 1’ "9-INCH II’ 9-INCH IIIL’

(Plate IL)

The Mark III is the 9-inch gun bored out to 10 inches diameter,
aud cxternally altered to adapt it for service on the high angle
mountings, Marks III and IV, The cascable is removed, and the
trunnions cut down and fitted with guides to allow the gun an axial
recoil in the eradle of the mounting. The guides are fitted with
brackets, by which the gun is secured to the buffers in the cradle.

MARKS
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Mark IV differs from the Mark IIT converted gun in the pattern
of rifling, which is Mark I rifling.

Marks IIT and IV guns are fitted with a steel cone vont and 5
removable head, Plate IT, for use with electric vent sealing tules;
the head of the vent is furnished with a hinged cover which retains
tho tube when the gun is fired, and thus prevents tho rush of gas and
conscquent erosion of the vent. The hinged cover is retained in
position over the vent by a keep-pin and chain. It strikes the bore
2'5 inches from the end, and is at an angle of 6° 3' with the axis, so
as to be at right angles with the conical echamber.

A steel wrench is provided for removing the head of the vent
when necessary.

The vent is preserved by a bronze cover, which is in two parts, the
lower part being fitted round the vent head with a water-tight joint
and the upper part sccured to it by n bayonet joint on either side.

The clinometer planc for these guns s on a bronze bracket, which -
is attached to the right side of the jacket of the respective guns, Z.e.,
to suit the various marks of 9-inch guns which have been converted
to 10-inch high angle.

APPURTENANCES, &c.
' StenTs.

Marks T and IT guns, when mounted behind shields or in case-
mates, have two tangent, one centre hind, and three fore sighis; in
all other cases thoy have two tangent and two fore sights. Tangent
sights “ A" ave for sea fronts, *“ B for land fronts ; they ave set at
an angle of 1° 10, correction for drift; * clamps, tangent sight, A,”
are used for clamping them.

For Guns Mounted on Land Fronts.

Fore.sights, sides.— These are of the drop pattern, and are stamped
with the letter “ H.” Iach consists of a pillar with removable steel
acorn, o collar, and socket of gunmetal.  The socket is permanently
fixed in the gun; the pillar and collar each lock into it with a bayonet
joint, so that when once the sight is in ity true position it cannot be
removed without first raising the collar and turning the pillar round
a quarter of a circlo.

Tangent.—These are of steel with bronze crossheads, having
deflection leaves with notch ‘06 inch deep, and graduated to 0° 4¢0'
right and left. ’

The bars are rectangulur in section, having a removable range
strip on the rear face graduated to 5,000 yards, with M.V. 1,379 f.s.
They are interchangcable with the right and left side of the gun.

For Quns Mounted on Sea Fronts.

Fore-sights, sides.—T'hese are of drop pattern and have a sighting
blade to facilitate laying. They ave left aud right, and aro so stamped,
also with the letter N, the vertical edge of the sighting blade being
turned inwards in cach caso when the sights are in position in
the gun.

Fore-sights, centre.—These are of drop pattern, and are stamped
with the letter G. They have a removable steel acorn apex scrowed
into the pillar.
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Hind-sights, eentre.~These are of bronzo and furnished with cross-
heads having deflection leaves with sighting blades. The cross-heads
are graduated to 14° right and left, and the deflection leaves are
clamped on the front face. "The bars are hexagonal in secticn, and
graduated to 8% reading to 5', on front face, and to 4,000 yards on rear
face, for M.V. 1,379 f.s.

Tancent.—These are left and right, and are so stamped. The
vertical edge of the sighting blade of the Jeft sight is turned inwards,
when the sight is in position in the gun, to correspond with the sight~
ing blade of the lett fore-sight.

The vertical sight-blade, in height, corresponds to o mean length
of abont 1,000 yards on the yard scale, and is for use in conjunction
with the hydro-clinometer, index plates 'and l'enflers, or auy mfmlm'
means of giving clevation, line only_ being obtained by the sighis.
When using the sight-blade the sight shonld be clamped about
1,000 yards less than the estimated range 1f fhe ship is a_pproachmg,
" and at the estimated rango if the ship is retiring. By this means the
gun can be laid for line ot any time during the period the ship takes
to move 1,000 yards. ‘ .

The deflection leaf has a slight notch 006 inch deep, and is for
use when the elevation and line are both to be obtained by means of
the sights.

The bars are rectangular in section, each has a removable range
strip gradnated to 5,000 yards, with M.V, 1,879 f.s. The crossheads

are graduated 2 degrees right and left.

Marks ITT and IV Qunus on High Angle Mountings.

Sights are not used. )
Elcvation is given by clinometer applied on the planes for that

purpose, or by * gear, clevation, indicators,” see p. 16.
Direction or training right and left is obtained in connection

with position finder and traversing arve.

In addition to the ordinary sights before mentioned, there are
certain special means for giving quadrant elevation, such as index
plates and readers, clinometers, hydro-clinometers, all of which are
herenfter described, and in connection with them direction is given
by the graduated arcs and pointers which will be described with the

respective carriages or slides.

Orpwaxce, R.M. L., 10-1xci, Prares, Inpex.

These are Marks I to IV (one for cach pattern of carriage).

The index plate itself consists of an arc of gunmetal graduated,
in the enrlier issues to 10 degrees elevation and to 6 degrees depres-
sion on tho side fuce, ur in the case of later manufacture with a zero
line only.

The rear face of the plate, on the right side of the gun, is fitted
with o metal strip which is attached by screws. 'This strip is
graduated with a yard scale for a full charge, due correction being
made for the height of the gun above meau sea level. The gradua-
tions are filled in alternately with red and black wax to facilitate
reading, and the strip is stamped with the naturc of the gun for
which intended, its muzzle velocity, name of the * work ” and
number of the emplacment in which the gun is mounted, the height
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above mean sea lovel, and with the word * Livern,” which is stamped
opposite the graduation, and made to coincido with the zero line on
the side face in. fitting the strip to the plate.

The index plate is attached by scrows to the side of the gun at
the correct radius from the centre of the trunnions, and is read by a
metal reader so attached to the carriige thit its npper edgé ovacil
toincides with the zero of the are and “level” gradunation of the
yard seale when the gun is horizoutal; the reading cdge of the
reader is so cut away as to admit of the whole of the figure indicating
the range being clearly seen.

CrixomiTuk, Larar, Mavk L.

The instrument is fitted with o metal dram, which is graduated
to 45 degrees, For method of using the clinometer and its care,
wee p. 81. When not in use the clinometer is kept in its Ieather case .
or wood box ; the latter will be obsolete when stock is used up.  Either
is n separate store to the clinometer,

HYDRO-CLINOMETER,

The hydro-clinometer is used with heavy R.MLL. guns moanted
on sea fronts, but no more of these instruments will be mnde, nor
veplaced when unserviceable, requiring repair, or the guns to which
they are appropriated are removed trom the approved armamnent.

The instrument consists of a bronze box (irou in earlier marks),
on the back of which is a plate through which holes are drilled for
serew bolts for attaching 1t for nse. This box contains a double-
branched glass tube, baving a bulb nt its rear end, and partly filled
with green fluid (red in the earlier marks). The lower brinch of
the tube is so shaped as to give the liquid the appearance of having
a well-detined line to facilitate reading the yard scale, while tho
upper branch eusnres a column of air pressing on either end of the
column of liquid to accelerate its movement. The tube is supported
in the box by teak and the bulb by pieces of cork fitted in, while a
brass spring admits of longitudinal expansion of the tabe due to
heat, A porcelain strip (enamelled zine in eavlier marks) is provided,
which is ‘graduated with a yard scale for a full charge, the usual
allowance being made for the height of the axis of the gnun above
mean sea level, the elovation being indicated by the coincidence of
the upper end of the lignid with the graduations (ns regnired).

Near the front end gf the yard scale is an arrow head with the
word *“ LEvEL ” or degrees ““ KLEVATION ”’; this information is for use
in fitting, testing, or adjusting the instrument, and shows the angle
of quadraut elevation that the gun should have when the upper
portion of the column of liguid is opposite this point. '

The instrument is fitted with a mahogany front (attached by
serews to the box), which is cut away so as to expose the lower
branch of the tube and the yard scale, but these are protected by o
mahogany removable cover.  On the cover is a plate showing the
number of the instrumeut, nature of tho gun, muzzle velocity, weight
of charge and projectile, and the height of the battery for which
the yard scale has been graduated.

The hydro-clinometer is attached to tho right trunnion of the
gun by screw bolts, except in the case of guns mounted on small.
por} carriages, when it is fitted to a bracket attached to the cascable.



Sercrar, ImpLEMENTS, &c.

The proportion of implements allowed will be found in the
Equipment Regulations.

Bits, vent, 23-inch ,. .
Extractors, tube { g speci'a:l
B Yont: 30-mey 1o for Marks T and T gans,

Bimrs on il 1107 o Mok T nd 1V H2A. g

The above-mentioned improvements will hardly need to be
described, except, perhaps, the following :—

Extractors, tube, P. (Mark I), P. special (Mark I), Plate Ila.—
Vent-sealing tubes require particular means to withdraw them from
thevent. There are two instruments provided, one for ordinary use
and ono for special use, when the tube is jammed boyond the power of

the other.

To use the former, the jaws of the extractor are inserted under
the head of the tube, the handle is then depressed, thus loosening the
tube, which can then be withdrawn from the vent.

The special extractor consists of a sheath, containing o bolt with
a screw thread on the inner end, and two small levers hinged to the
outer end, which is square in section to prevent turning inside the
sheath. A revolving cross-handle actuates the threaded portion of
the bolt, moving it in or out, according to the direction in which the
handle is turned. A small bar between the levers causes them to
diverge on passing out of the sheath, and their outer ends, which
are semieircular in form, are lipped so as to clip the head of the
tube.
When using this extractor the cross-handle is turned till the ends
of the levers protrude sufficiently to admit of their being placed over
the head of the tube. On turning the cross-handle in the opposite
direction, the tube is gripped and forcibly extracted,

Either end of the cross-handle serves as a wrench for the securing
nut of the striker in the percussion lock in the case of B.L. guns.

}for Marks IIT and IV H.A. guns.

Sive Arms, &c.

Brush, piasaba, R.). L., 10-inch.—The head of the brush is of elm
with piasaba grass seccured in it by marine glue. The stave is of ash,
No. 19, 14 feet 6 inches long, and is sccured to the head by a copper
rivet. The brush is used for cleaning the bore of the gun, in con-
junction with a sponge cloth, or picce of canvas, tied on the head.

Lztractor, projectile, R.3L L., 12-inch, studded (also 10-inch studded),
10-inch, studless—These differ from each other only in the length of
the jaws, which are longer in the one for studless projectiles, the
heads of the stadded and studless projectiles being struck with a
different radius.

The extractor (see sketeh) has two jaws (a) with teeth to fit the
extractor holes of the projectiles; the jaws, on engaging with the
projectile, are closed by a strong spring action on each counter jaw
(b), and by pressing the latter towards each other the extractor can
be disengaged from the projectile when the former is clear of the
bore. It has also a socket (¢) in which is sccured a wood stave (d).
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In some marks o spiral groovo is cut on the stave, to prevent the
hands slipping when using the extractor. Length, 12 feet 10 inches.

. N

S

Lanyard, friction tube, No. 3.—This lanyard is of white line,
tarred, fitted with a hook, toggle, and loop. It is used with Marks I
and IT guns when No. 6 is not nsed. Length, 8 feet 8 inches.

Lanyard, friction tube, No. 6.—This lanyard is in two parts,'one
standing and the other running. The standing portion is of f3-inch
wire rope, with a loop at one end for attachmeut to the lanyard
guide (p. 4), the other end for attaching to the hand-post (p. 19),
and is whipped to prevent fraying. The running portion is of white
tarred line, with hook and toggle. The two parts arc connected by
four brass thimbles, three of which are secured to the standing, and
one to the running end. Lanyards of this description are made up
locally as required, and are used with radially-vented guns on garrison
carringes and slides, with rear sighting steps.

Rammers, R.M.L., 10-inch.—The head of the rammer is of elm,
and strengthened by two copper bands, and recessed sufficiently to
clear the metal fuzes, but originally this was not so, and four wood
strips were attached along the then existing recess to prevent the
fuze touching the rammer. The stave is of ash, No. 21, 13 feet
6 inches long, sccured in the head by a copper rivet, fitted at the
outer end with an iron band with two loops for the attachment of
guide ropes for use in loading, and o brass screw which is inserted
in such a position that when a full charge and common shell are
rammed home the scrow will be in line with the muzzle face.

Ropes, guide, rammer, 11-inch (also 10-tnch).—Two arc used, as
before mentioned, with the rammer; each ropo is of 2-inch white rope
with a spring clip spliced to one end; it is 19 feet 7 inclies long, but
formerly the rope for 10-inch was 19 fect 3 inches.

Sponge, R.M.L., 10-inch.—The head is of wood covered with fleccy
hosiery. The stave is of ash, the same as for the rammer, but is not
fitted for rammer ropes, &e.; it is secured in the sponge head by a
copper rivet.

Wadhook, R.M.L., 123-inch, 25-ton (also 1l-inch and 10-inch).—
This consists of a wrought-iron socket with worm. The stave, which
is the same as for the sponge, is riveted into the socket.

Tampeon, B.M.L., 10-inch.—This is of wood for stopping and
preserving the bore of the gun; but as tampeons for these guns
become used up, waterproof canvas covers, sccured on the muzzle
by a leather strap, are to be uscd instead.

CARE AND PRESERVATION OF ORDNANCE AND
' FITTINGS, AND AIMING RIFLES.

(See © Regulatl;ons for Care and Preservation of War Matériel.”)
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" RIFLE, AIMING. 1.INCH, MORRIS, R.M.L.. 10-INCH,
MARK T.

(Plate I11.)

This appavatus is for use with the gun in imparting instruction
in laying, and consists of the following parts:—
Rifle, aiming, 1-inch, Morris, R.M.L,, 10-inch :-- -

Barrel, l-inch .. .. Steel, with socket (for breech
blocks) axis pin, and retaining
serew ;  lanyard  guide, with
pulley and axis pin; hinge pin
and stop pin, with chain and

" eye bolt; barrel contact, with
insulating block and two fixing
screws with insnlating washers,

L and barrel terminal. :
. (electric .. ‘Steel, with needle, insulating bush,
. spiral spring, contact with insu-
" Breech blocks< lating bush and cap with insula-
' { ting bush.
{_percussion Steel, with striker, main spring,
’ trigger and spiral spring, stud
and cap; cocking lever, with
axis pin and relaining spring,
with tixing screw,
‘ Extractor, cartridge .. Steel.

Frame, expanding, 10-inch Bronze, in three parts, with six
fixing screws, cone and nut,
front and rear washers, and two
securing nuts.

Lanyard, with fiving lever White line, 3 yards long.

Tube, aiming, 0:23-ineh, . Steel, with nunt, washer, and
chamber bush, and ritle, aiming,
1-inch, Morris, R.M. L.

Implements Used.
Rifle, aiminy, 1-inch Morris, R.M.L, :—

barrel .. .. steel .. . P |
Wrenches< cap . ey e : oo 1
cone .. vr are e o o 1
Rifle, aiming, 1-inch :—

Brush, cleaning .. .. withont rod .. o1
Rod, cleaning .- .o wood., . o1

Tube, aiming, 0-23-inch :—
Brush, cleaning .. .. without rod.. o1
Rod, cleaning o .. steel, 36-inch .o 1

The 1-inch barrel (a) is 354 inches long, chambered, and rifled on
the Henvy principle, having 11 grooves with a twist of one tarn in
60 inches in Mark T barrel, and one turn in 35 inches in Mark IT;
the length' of rifling is 313 inches. It is fitted with a breech piece,
which is furnished with a hinged socket (b) for the reception of the

R Y
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breech blocks: (one (¢) for electric, and one (&) for percussion fiving).
The barrel is prolonged at the rear of the breech piece foi the
attachment of the expanding frame (¢). A recess is tormied at the
breech end for the reeeption of the ¢ Extractor, cartiidge.” "

The frame for secaring the 1-inch barrel in the muzzle of the gui
is expanded by a cone (), fitted to the barrel i'n .suc}x a manher thit
m turning the nut (g) on front of frame, when in the gun, the frame
is forced aguiust the sides of the bore, thus securing the rifle, and at
tho same time centering it with the axis of the gun.

The breech blocks are of stecl, and are prepared at the rear.end to
it the socket in the breech picee, and furnished at the front ¢nd with
a scerew thread having two flats made upon it; the breech picco ik
prepared in a similar manner, and thus admits of the breech being
closed by the fourth of a turn of the breech block when 1n position,
The breech blocks ave furnished with a handle () to facilitate
opening and closing the breech. . o

The clectric breech block is furnished with an insulated steel
needle (). The needle is provided with an insulated contact, which
engages with a similar contact on the barrel when the brecch is
closed. The barrel contact is furnished with a terminal for makmg
connection with a battery. Another terminal is fitted to the barrel
for the reception of the veturn wire from the battery. To ensure
coutact being made between the electric needle and the dcto}mtor of
the cartridge, the ncedle is provided with a spiral spring and
retaining cap.

The percussion breech block is farnished with a steel striker (j),
actuated by a main spring.  Fitted to the rear end of the striker is o
trigger (&), which automatically engages with a recess in the breech
block and retains the striker in the cocked position. The striker is
cocked when the breech block is locked in the barrel, by means of a
cocking lever (1) pivoted on the under side of the barrel. In firing
the rifle, the trigger is released by means of a firing lover (m) and
lanyard fitted to the upper side of the breech piece. o

In order to ybtain a direct pull on the firing léver from the reur,
a lanyard guide furnished with a stop-pin and chain, is hinged to the
right side of thie barrel in such a manner as to be capable of being
extended at right angles to the barrel when required for use, and
folded against the barrel when not required.

Care must bo taken, before inserting the “percission breech bloek
in the breech picee, to place the striker in the cocked position. This
will be done by forcing the point of the striker into the breech block
by means of the * Wrench cap,” until ‘the trigger engages with the
recéss prepared in the block forits reception. ;

The ,0'23-inch, aiming tube “D,” is of special pattern, and is
furnished with a chamber bush and brass collars, which fit the 1-inch
harrel.  The tube is provided at the muzzle with a milled-headed hut
and washer, ¥ : : ‘

+ 0 Method of Fitting and Using the Apparatus.

The expanding frame is placed over the rear end of the l-inch
barrel and secured by two nuts (», n). The apparatus is then placed
in the gun,.the inner edge of the flauge of the oxpanding frame
engaging with the muzzle face of the gun, and the l-inch barrel
projecting from the muzzle. The apparatus is fixed in the gun by
turning the nut (g) on the front of the expanding frame to the right,
by means of the wrench provided for the purpose, the axes of the
1-inch barrvel and the gun; will then coincide,
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The 0'23-inch aiming tube “D ” is fitted in the l-inch barrel by
placing the chamber bush in the chamber of the l-inch barrel and
retaining it by means of the cartridge extractor; the 0-23-inch tube
is screwed into the bush from the muzzle and secured by a nut and

Elevation is obtained by means of the gun sights, and any error
in line will be corrected by use of the deflection scale.

for cleaning.

Cartridges, aiming{

Care and Preservation.

All actions and parts of the rifle and tube should be kept per-
fectly clean and oiled, so as to keep them in good working order and
prevent rost.  No cutting material, such as emery cloth, is to be used

Ammunition.

» »”

tube.

For description, see p. 40.

rifle, 1-inch, electric.

percussion,

CARRIAGES AND SLIDES.

<] =]
; . "g‘. Height Diameter of trucks.
8% | 2% | ofaxis .
Nature. =83 g E |in firing Weight.
&5 | < |position.| Front. Rear.
m| A (
Carriages. {t. ins. | tons cwt.| ins. | ins.
Case- for dwarf (Mk.I)| 10 5 (2 - 2 113 .
mate | low .. .| 10 5 (|3 .. 3 7 . .
Mk IIL. .. 15 5 (12 .. 3 0b| .. |..
Small port ., . 9 4 )3 . 6 0 . .
. Mk. IIL.. 20 to 70| 5 16 134 | .. |[.. [ Bolles,
High angle Mk IV .. |20 t0 50| & } 6 6 17 ot | .. o {ca];r;a%e,
. Slides.
rear . . . 4 2%
side .. ..l .. 4 21 } 415¢ 111g {13
ol krBIk.I.. 4 24 4 17%
2 ] to wor Spitbank
2 | within {Mk.;r.. ol 42| 5 o4 18{ pivban
2 length ‘ 18 Horse,
© Uspecial.. a1t 65 244 Send and
Forts.
Mk, IT . 4 2% 5 4 18 |18
£ t . N
” ( ar {r cHooo | e 18 |m
N o« ’ central .. N
E] o {sfd’;m ol } 60| 7 Of| 28 |24
L “D* - wleo 7 1 | 24 |18
] 5 3% EEDORE B 2 | 719
7-feet P“”P“{Mk. il .. | 6015| s 12§ }2* 24
Small a6t
mall port . . { 5 i } 56 6 13 113

* Least height.

t Grentest height,

For traversing arcs, racerr, &e., see pp. 21 to 25.
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CARRIAGE, GARRISON, RM.L.,, 10-INCH (CASEMATE OR
DWARP).

(Plates IV and V.)

The carriage congists of two wrought-iron double-plate brackets,
connected by two transoms and a bottom plate. The brackets are
made by riveting an iron plate to each side of a wrought.iron
framing.

A bracket is fixed to the front of the bottom plate for the attach-
ment of the buffer piston-rod, and two clip plates are bolted to the
?idf?s 30 prevent the fore part of the carriage jumping when the gun
is fired.

When mounted on the 7-feet parapet slide, the carringe is fitted
with two hooks for the gnide ropes of rammer (sce Plate VII).

Marks to indicate when muzzle of gun will clear parapet
(maximum clevation and depression), and when gun is in loading
position, will be put on locally whero required.

Running-Up Gear.

The carriage is fitted with front and rear rollers and an eccentric
shaft for “running up” and “back,” which is effected by levers
inserted in sockets fixed on the end of the eccentric shaft. For
“running back ” the double block of a specinl tackle is connected to
the centre bearing of the eccentric shaft, and the running end passes
round a bollard turned by gear on tho slide.

Elevating Gear,

The elevating gear consists of a worm shaft gearing into a worm
wheel, which by means of two spur pinions actuates an clevating arc
pivoted to the breech of the gan. Similar sets of this gear are fitted
to each sido of the carriage, and can be worked together or singly.
In the latter case the worm shaft not in use must be pushed out of
gear and secured by a pawl fitted for the purpose.

In the latest pattern of clevating gear the worm wheel is recessed
out to fit a friction cone which is keyed on to the elevating spindle,
This cone is adjusted by nuts to allow a certain amount of slip, which
will prevent damage to the gear when firing.

For slides, see pp. 18 and 19.

CARRIAGE, GARRISON, R.M.L,, 10-INCH, CASEMATE LOW,
MARK II

(Plate VI).

This carriage is counstructed with low side brackets, and the
bottom of the carringe is formed into a well which fits between the
slide girders and allows the gun to be elevated at the requisite angle.
In other respects it is generally similar to the casemate or dwarf
carriage, but the fittings are not interchangeable.

For slide, see p. 20.
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CARRIAGE, GARRISON, R.M.L., 10-INCH, MARK I1I.
(Plate VIIL)

This carriage is a conversion from the casemate or dwart cm:riugu,
and is arranged so that the gun may be fired at an .clcvntlon of
15 degrees. For this purpose the side brackets are increased in
tength, and the bottom plate is cut away for the gun to clear.at high
angles of elevation. . ' .

The elevating gear is of the ordinary worm-wheel type fitted with
a Frictional cone arrangement, but the arcs are mude longer and run
between two metal guides, and a stop is fitted to the bottom plate to
limit the clevation to 15 degrees.

For slide, sce p. 21

CARRIAGE AND SLIDE, RALL,, 10-INCH, 7-FEET PARAPET,
E.0.C. .

A few of the conversions to 7-feet parapet mountings have been
made from those of E.0.C. design. This design differs from the
R.C.D. chiefly in the height of the carriage and the shape of the slide
girders, which are not * fish-bellied,” but are similar in form to those
of the 9-inch slides. The difference in height admits of the use of
18-inch tracks. The sighting step is 1 foot above the reav of the
slide, where it is supported by three ivow stays, and is reached by two
ladders, one on each side of the slide. This mounting is farnished
with two hand posts, one at each end of the step.

The principle and arrangement of the gears are the same as thosc
for the R.C.D. design, but the details of the fittings vary to suit the
difference in the contour of the mountings.

CARRIAGE, GARRISON, RAM.L, 10-INCH, SMALL PORT.

The carrvinge is arranged to allow of the gun being raised
vertically through o height of 12 inches by means of an hydraulic
lift, or ram, acting under the trunnmion coil, so us to enable an
clevation of 9 degrees and u depression of 4 degrees to be obtained
through a small port. .

The guu rests in movable trunnion blocks, which are free to move
vertically in recesses formed in the carriage brackets. The trunnion
blocks are supported by vertical secrews, to which motion is imparted,
through toothed wheels and shafting, by means of winch-handles to
the rear. The screws ure worked so as to follow up the trunnion
blocks when the gun is lifted by hydraulic power, as it is intended
thut they, and not the hydraulic ram, should support the gun when
fived. 'Yhoy also serve as an alternative means of lifting in the cvent
ot the hydraulic gear being deranged.

The hydraulic ram, for raising or lowering the gun, is placed
contrally in the carriage and in the vertical plane of the trunnion
blocks.

The ram, with its cistern and pump in one, is supported on the
bottom plate of the curriage by movable plates, which admit of its
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being removed when nccesssary. The pump is worked by a lever on
each side of the carringe, and the ram is lowered when required by
raising the rear ends of the pump levers above a folding stop on the
bracket. _

The elevating gear is similar to that of the Mark 1 earriage, but
is attached on the outside of the carringe. The worm-wheels arc
cach fitted with a conc friction cluteh. A straight rack is used
instead of an elevating are, and is connected to the gun by a link,
An index and pointer are fitted on the left bracket of the carringe
and show the elevation and depression that can be given to the gan
at any point of the vertical lift.

For slide, sce p. 21.

CARRIAGE, GARRISON, R.M.L, 9 AND 10-INCH, HIGH
ANGLE, MARK IIL

(Plates IX, and XI to XIV).

The mounting is built up of steel and is coustructed to allow of
tiring at high angles of elevation from 20 degrecs to 70 degrees; the
londing position is 15} degrees clevation. It is capable of giving
5 degrees depression to enable the gun to be depressed wlen not in
action, but it is not to be fired below 20 degrees clevation.

It consists of a cradle and under curriage, the whole being
mounted on a live roller ring. The cradle carries the gan which
recoils within it. It ix fisted with two pairs of cylinders on the
hydro-puenmatic principle, the recoil rams being fitted to the gun by
means of brackets. [t is mounted in the under carringe on trunnions,
and is so arranged that the gun reeoils in the direction of its axis at
any angle. ’

Uradle.

The cradle (@) is in two picces bolted together, cach half con-
taining a pair of cylinders. The lower cylinders (8) in which the
rams (¢) work are of metal and contain liquid, and the upper
cylinders (d) are of stecl and contain compressed aiv. The upper
and lower cylinder on cach side are conuected by a rear cap (¢,
which has a filling cock (f) for the passage of the air and liquid, »
water-level cock (g), and a cut-off plug (4). There is also a recoil
valve in oach rear cap, and it is so arrunged that it can be adjusted
to regulate the recoil. On firing, the liquid is forced by the ram
pust the recoil valve (s) and passage (¢) into the air cylinder, thus
turther compressing the air in it. A small passage (v) which is
always open between the two cylinders allows the {luid to be forced
back by the compressed air after recoil, and this acting on the base
of the ram returns tho gun to the tiring position. The air and water
cylinders on either side are connected together by two pipes to.
cqualise the nir pressare, and to maintain one level for the liquid.
The lower pipe (2) for liquid is fitted with a draw-off valve for
emptying the cylinders.

The cradle 1s supported in the carriage by ball beavings which
reduce the labour of clevating or depressing. The casings (¢) in
which tho balls rotate are supported by serews (¢') and disc springs
(#*) ;. on firing, the springs are compressed, and the shock of recoil is
tuken up by the trunnion bearings of the carriage, the balls being
relieved by the springs. - o
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. Under Oarriage.

" The ander carriage (j) consists of a circular platform with two
side brackets to take the trunnions of the cradle. An upper roller
path (k) is fixed to the underside of thie mounting, and is placed (not
fixed) on a live roller ring, consisting of two steel rings secured to
each other by rivets and collars, and carrying 16 “rollers, carriage,
No. 7,” attached to it by spindles. The ring is mounted on the
lower roller path or racer (1), which is secured by bolts and plates to
the concrete of the work. Front and rear clip plates of stecl are
bolted to the platform and engage a rim formed on the racer. Steps
have been fitted to enable the gun layer to attend to the vent, and in
certain cases to facilitate access to the clinometer bracket.

Elevating Gear.

The clevating gear is fixed to the front of the carriage. It
consists of two hand wheels (m), one on each end of tho cross shaft,
in the centre of which is keyed a mitre wheel which transmits motion
through a gimilar wheel to a worm which gears into the elevating
arc (n) attached to the cradle. The gear is fitted with a brake to
avoid the liability of the gun running up to extreme elovation.

Traversing Gear.

Traversing is effected by two distinct gears of the same pattern,
one on each side of the carriage. Each gear is worked by a hand
wheel (o), which transmits motion through bevelled wheels to a
vertical shaft (p), at the lower end of which is a pinion to gear into
a traversing rack fixed round the lower roller path. Metal arrow
plates indicate the direction of traverse. A metal traversing arc (sece
p- 21) is fixed to the floor of the work, and the degrees of traverse
aro indicuted by a pointer (), which is bolted to the front of the

under carriage. '
Elevation Indicalor (see Plate XIV),

An improved elevation indicator gear is now provided, for'™ .
carriages remaining in approved armaments. It is fixed to the
right side of the carriage, and mainly consists of an arc and pointer.
The are is of gunmetal having cx‘lrved line graduations for the
varying charges of the guns, and is secured to the carriage by a
distance piece at each end, a distanpe bracket in the centre, and
screws, The pointer is of steel and is sccured to the ball-bearing
trannion of tbe cradle by screws; at the lower end of the pointer is
an adjustable portion which is made to slide in a guide sccared to
the main portion by screws, and is manipulated by means of a spring-
bolt secured in its upper end by a taper pin; the point of this bolt
engages in recesses cut in the main portion and which correspond
with the arc graduations as to distances, and the various charges are
engraved npon the adjustable portion. To facilitate setting the
pointer, an opening is provided in the guide in which will be seen
the required charge on the adjustable portion by sliding the latter
up or down, and in the lower part of this portion, over the arc
graduations, is a slot with an arrow-head indicator.

- Blectric Firing Gear.

Guns mounted on high-angle carriages arc usually fired direct
from the position-finder, full particulars of which will be found in a
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separate handbook; but they may also be fired from the emplace-
ment, and when this is specially ordered o steel tray, fitted with a
wooden bottom, is attached to the carringe for supporting the hox
“ battery and key test and firing,” p. 29, and two leads of “cable,
electrie, D, No. 13,” in suitable lengths, are provided locally. These
leads shonld be snitably supported, and have fitted to them at ono
end a brass point connection to fit in the sockets of the clectrie vent
sealing tube wires, and at their other ends n metal socket and washer
connection for binding on to the terminals of the battery box. The
terminal metal sockets are made locally when required; they aro
made in the form of a washer with a socket at one end for the
reception of the lead, the core of which is passed through the small
hole (a), see sketch, and soldered.
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A celluloid “sleeve ' is attached near each end of the eables, the
colonr being the same as the celluloid “segment ™ at the battery box
terminal.

Toading Trolley.

With each carrvinge is issued a loading trolley, consisting of two
bogies, each with four trucks. The trolley has an angle of £0 degrees
to snit the loading position of the gun. I'he projectile is held on the
trolley by a projection which is forced up to its work by o spring
during transit from the magazine, and a leather strap is attached to
the trolley for seeuring the shell. On releasing the strap and
raisine a lever, the pro_joction is drawn away from the projectile,
which is then free to he rammed home,

The following spanuners, &c., are used with this carriage . —

Spanners,

No. 118, adjusting recoil valve.
119, with tommy No. 12, for bolt capsquare.
120, bolting cradle together.
121, coupling, pipes connecting hydraulic eylinders and air
cylinders.
122, coupling, supply pipe, gland, supply valve, and rear cap.
123, Mark I1, for recoil eylinder.
124, gland, recoil eylinder.
125, gland, outer, recoil valve.
126, nut ram.
127, with serew-driver, for valve discharge.
128, valves, oil, lever and supply.

Tommies.

No. 12, this is for spanner No. 119,
13, for serew ndjusting trannion ball bearings.

(2984) .
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CARRIAGE, GARRISON, RAL.L, 9 AND 10.INCH, HIGH
ANGLE, MARK 1V.

(Plates X ard XT to XIT7)
This carriage is gencrally similar to the Mk III, dif.fering:
principally in the lower carriage, being of cast iron. It consists of

two bracket sides, front and rear transom, all bolted together ; a
cast-steel bracket is bolted to the front transom for the elevating

genr,

SLIDE, L, R.M.L., 10-INCH, CASEMATE, REAR, SIDE, &c.
Tor Carriage Casemate or Dwarf, p. 13.

(Plate IV.)

The slide (Mark I) consists of two girder sides connected by five
transoms, a top plate, and two truck plates with truck brackets and

tracks of iron or steel.
Hydraulic Bujer.

The compression hydraulic buffer is fixed to the rear transoms
by holding down brackets. It consists of a wrought-iron or steel
cylinder with a piston-rod and piston.  The cylinder is closed at the
front by a wrought-iron cover and flanp;c_, and at the rear by a
wrought-iron or steel cap. A stufling-box is formed in the cover for
the packing, whicl is tightened up by a metal gland.  The cylinder
is 7 feet $'5 inchies long and 807 inches diameter; the piston is
8:04 inches in diameter, and has four circular holes each 0'8 inch

in diameter. The guantity of oil required to fill the buffer is

12 gallons.
When the carriage is ““ run up ” the piston is drawn up close to

tho front cover. On firing the gun the velocity of the piston is
resisted by the fluid, which can only pass through the holes, and
thus absorbs the recoil.

These buffers have a tendency to expand and allow violent recoils.
When such is the case an adjuster is fitted to the piston, and a
strengthening band is made to grip the buffer by means of o wedge.
The adjuster is constructed to close or open one of the holes in the
-piston to any desired amount by a screwed plug.

A zinc pan to catch the drip from the gland is suspended in front
of the buffer. It is only used in casemates.

Spanners, Lydraulic buffer.—No. 2 i3 used for cap and gland, and
No. 6 for the filling hole plug and draw-off cock.

Traversing and Running Back Gear.

The “ traversing and ronning back gear” consists of a combina-
tion of common tooth gearing, which acts directly on the two rear
trucks of the cusemate slide, and traversesit right and left as desirved.
The gear is actuated by a wineh handle.

The *‘running back” gear is part of the traversing gear, com-
bined with a revolving bollurd and special tackle, consisting of two
double blocks ; one is fitted on the rear of the carriage, and the other
on the rear of the slide, with a fall of rope, the running end passing
round the bollard,
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These gears are worked independontly by means of a clutch
pinion which conncets or disconnects them as required. '

Rear Gear,
“Rear gear ” slides are worked from the rear with one winch
hiandle.
Side Gear.
“Side gear” slides arc worked from the side by two winch
handles on o cross shaft in rear of the slide.

Gear to Work within Length.
Gear “to work within lengtl ™ is similar to the side gear, but the
cross shaft is fixed sufliciently far forward to prevent the winch
handles projecting beyond the rear of the slide or its fittings.

Central Gear.
“Central gear” is similar to that for * working within length,’
with the crosa shaft tixed nearer to the centre of the slide, and
connected to the rear gear by a short longitudinal shaft.

b

Irittings.

The slide is fitted with brackets for the side arms and iron-pointed
levers, and a water tank for the sponge head, A pointer is attached
to the rear of the slide which peints to a graduated are (see p. 21)
let into the floor of the work to indicate the angle of traverse.

Hand posts and sighting step are also provided to facilitate
laying. They are fitted to the rear of the slide.  The step affords a
standing place for the gun layer from where he can look over the
sichts,

SLIDES, L., RALL., 10-INCIH, DWARFE, “A” «C «D»
Yor Carringe Casemate or Dwarf, p. 13.

(Plate 17)

The dwarf slides are the same in general construction as the
casemato already described, but ave of greater height, this being
obtained by the msertion of plates and packing pivces between the
truck brackets and the side girders, and by the increased dinmeter
of the trucks. The fittings are the same as for the casemate, with
the addition of steps which arve hooked on cach side.

The traversing gear for the Dwarf * A is similar to that for the
casemato.

Tu the Dwarf “ C” the front and rear trucks on the left side are
geared together by o longitudinal shaft with bevel wheels and pinions,
and are worked from the centre or side by a cross sha:t,

In the Dwarf “ D ” the front tracks are geared, und are connected
by o shaft to the gear at the vear of the slide.

(208+) B2
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SLIDE, L., RM.L.,, 10.INCH, CASEMATE, MARK II, AND
SPLECIAL.

For Carriage Casemate, low, Mark 11, p. 13.

(Plate V1.)

This slide is made higher than the Mark I to compensate for the
lowness of its carringe, and the distance between the girders is
4 feet 11 inches to suit the well. The hydranlic buffer has to lie
low between the slide girders, and it is supported at the rear by a

solid forging bolted beneath the bottom plate.
Mark IT “special” slides aro the above slides made 9 inches

higher to suit the Spitbank Forts. This is cffected by the insertion
of side stays above the trnck brackets and by increasing the diameter
of the rear trucks. Fifteen of the first pattern have been made of
this height by the addition of 0-inch packing pieces between the
girders and truck plates, the existing trucks being retained.

SLIDE, T., RM.., 10-INCH, DWARF, 7.FEET PARAPRT,
' «C,” MARK T.

For Carriage Casemate and Dwarf, but fitted with two hooks for
the guide ropes of rammers.

(Plate VIL.)

This slide is the Dwarf “C,” already described, with a loading
stage and derrick fixed to the fromt, and the traversing gear
rearranged, so that the mounting can be loaded and traversed from

a sunken way.
Toading Staye.

The loading stage consists of two iron girders bolted to the front
of the slide, on the top of which a wood floor is laid. Two steps are
fixed to cach side, and four stanchions with hand-rail at the front.

Two steel derrick brackets are fixed to the front of the slide (one
at each corner) in which the pillar of a loading derrick revolves.
The derrick is hinged to the pillar, so that it can be folded down
under cover. The top of the pillar is fitted with a catel to fix the
derrick in position while loading, and a check chain to prevent it
falling too far when not in use. The derrick bracket is fitted with
a joint for the snateh block of the loading tackle.

Traversing Gear.

In the traversing gear the cross shaft and short longitudinal
shaft are removed, and the gearing at the rear slightly modified and
sapported by a long bracket so that it can be worked by a winech
handle from the sunken way.




SLADE, L., RAMIL, 10-INCH, DWARY, 7-FEET PARAPET,
“(,” MARK IL

For Carvinge, Mark I1I, p. 14
(Plute VIIT)

This slide is a converted dwarf shide fitted with two bydraulic
huffers in compression and with a hox girder in the front to take the
downward thrast of reeoil when fiving at high augles of elevation.
This box girder is fitted with anaveangement of dise springs attached
to the frout track (this slide has only one front truck) to keep the
givder off tho racer when traversing.  On firing the springs ave
compressed and the box givder takes a beariug on the racer and
thus relieves the truck axle of the downward pressure.

The compression buffers are fixed along the girders at the rear
of the shde; they arve fitted with taper bars which gradually close
apertures in the pistons to give an approximaiely constant pressure
dnring recoil.  The avea of the apertures may be altered by turning
the piston-rods through an angle so that the resistance to the flow of
the liquid may be adjusted to suit varying charges.  The piston-rods
ave conneeted to the cavvinge by brackets, and are turned by means
of n connecting bar to which they are attached by short levers. A
gradunted scale is fitted to the front transom of the carriage to
indicate the adjostments.

A fixed loading stage and rear gear for sunken way, of similar
design to that for the Mark I, ave fitted to this slide. Tlho pivot
block and bedding for the racer are in one largo casting.

Spanners, hydraulic buffer~Nos. 2 and 6, mentioned at p. 18,
are used.

Spuwnner.~Nu. 162 s used for the nut of the spring spindle front
truck block.

SLIDE, L., RALL, 10-INCH, SMALL PORT,
For Carriage, Small Port, p. 14,

Tho slide is of the same description as the 10-inch easemate slide,
but it is raised G inches by the introduction of packing pieces; two
hydraulic buffers at tho sidos are used, instead of ono at the centre,
so as to clear the hydraulic ram during recoil.

ARCS, TRAVERSING.

The following traversing arcs, muzzle lift, racers, turntable, &e.,
are used :— .

The aves are of metal, cast with figured graduatious, aud are of
two patterns. The first pattern is graduated from O degree on the
left to the greatest possible auglo of traverse on the right, for open
batteries; but in casemated batteries they are so graduated that
when any two guns are parallel their pointers will indicate the samo
graduations. In both cases the zeros are on the left, and so placed
as to indicate the extreme right-hand line of fire of the battery.

The second pattern differs from the first in heing made in two
sections, with the graduations on one section and the figures on the
other. This system rendeps the half and quarter degrees more
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distinct, and enables the zero line on the are, which in all new works
(casemate or othorwisc) will be in the divection of true north, to be
truly laid, and the figured section to be arranged to correspond.
Slides monnted in werks furnished with this are will be fitted with a
new pattern pointer, as shown at A, Plate VIL _

No. 5, radins 21 feet -k} inches, for “ A’ pivot slides, casomate
and dwarf, and small port, 60 degrees.

No. 15, radius § feet 10 inches, for ILA. carringes, Marks II1

and IV,
No. 16, radius 7 feet 9 inches, for “C” pivot, dwarf “C,” and
7-fect parapet “ C 7 slides. .
No. 20 left port, radins 17 ft. 1§ in. }casemntc slides on turn-
0. = right port, radins 17 ft. 4% in. { tables, 60 degrees each.

LIFT, MUZZLE, HYDRAULIC, R.ALL.
Rarsivg ProJecrines.
(Plate XV.) ‘
This lift is for use in casemates, in raising projectiles from the
projectile barrows on the gun floor to the muzzles of the guns.

The lift comprises the following principal parts :—

1. Cylinder, with ram, gland, and bush.

2. Arm, supporting.

3. Arm, radial.

4. Tray, projectile.
5. Casing, valve, with valves, shaft, and foot levers.

The cylinder, which is sunk vertically into the floor of the
emplacement, under the muzzle of the gun, is fitted with a tc]escopic
ram, o ram giand, and a bush.  The ram is formed at the top end to
receive the supporting avm, and is fitted at the bottom end with a
leather pad. The ram works through the gland and the bush, the
latter serving to support the ram when fully extended. 'The sup-
porting arm is keyed to the top of thc.mm, and carries on its outer
end the radial arm, to which the projectile tray is attached. The
radial arm is pivoted to the supporting arm, and thus admits of the
projectile tray being moved in any direction within the total length
of the two arms. T'he arms are of suflicient length to admit of the
projectile tray being brought in front of the muzzle (when the gun is
in the loading position) at all points of traverse; they also facilitate
the entry of the projectile into the bore, as they allow of the tray
being moved a short distance, backwards or forwards, in a line with
the axis of the bore. 'The radial arm and projectile tray work on
ball beavings. . .. )

A casing, containing a pressure valve and an exhaust valve, is,
fixed at the side of the emplacerment near the port. The valves are
actuated by means of foot levers, of which one is attached to each
end of a shaft, which reaches across the port. On a foot lever being
pressed down, the pressure valve is raised, allowing the préssure
water to pass into the cylinder, where it acts on the ram and raices
it; on releasing the foot lever the valve is pressed down by a spring,
thus catting off the pressure. On the foot lever being rmised, the
exhaust valve is opened, aund the ram descends by its own weight.

The hydraulic power is supplied from an accumulator through a
system of pipes laid in the “ work.”

.
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RACERS.

The racers avo of steel, and, with the exception of *“ A pivot rear
racers, are bevelled on their upper faces to suit the cone of the trucks.
In section the races ave formed with a broad bottom flange having o
rib rising in the contre which tapers towards tho top.

In the ease of the racer for the high angle carriages there is a
vertical rim on the outer flange of the racer, which is prepared to
receive a traversing rack; tho latter is made in segments, and
secured to the rim of the racer by screw holts. :

A stop in the form of a f-inch serew with a head 1 inch in
diameter and 1 inch high is serewed in tho end of the racer where

required, fo prevent the slide running off.
Rannr or RACERs,
Pivot. TFront. Rear,
dwarf casemate

AL . .. 8ft.0in. 18ft. Oin. {mul small port

“C” oL, .. oo St 8in, bt Bin,
“nro,. . co 916 Oine B1{t 0in,
H.A, Marks HTand TV 4 ft. 4 in. 4t 4 in, (high angle),

dwarf.

TURNTABLES.

In certain positions, where it has been found necessary to give to
Leavy guns, protected by armonv, an extended range of lateral tire, a
special type of casemate has been provided.

These easemates have enrved armoured fronts, with two gun
ports in each, and the gun is mounted on the service carringe and
slide, on a large turntable, which is so coustructed as to admit of the
gun being trained through an are of 60 degrees at oue port, and of
being transferred to the other port, at which also it can Le trained
throngh a similar are, )

uch turniable consists of the following parts, viz, :— )

A strong circular platform, of girder work, varying from 20 to
23 feet in dimmeter, covered with a removable boarded floor, and
arrying on its beams the gan racers.

Under the centre of the turntable is a massive casting, firmly
secured to the musonry of the fort, and into this a strong central
spindle passes through the platform,

The under surface of the platform rests, at its outer rim, on a
set of canieal rollers, hard east iron, running in a live ring., Tho
rollers travel on circular paths made of wrought iron,

The civeular path is held to the central easting alveady mentioned
by radial baws, and the live ring is contined to its proper circular
movement by radial bars attached to a ring set on the contral
casting.

The turning of the table is effected by means of simple liand gear,
working into cogs set on the outer edge of the turntable platform, a
little helow the level of the floor.

The whole of the turntable and the turning gear are contained in
iron casings.

_ Tumbler stops, set in the floor, and worked by hand, engage with
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corresponding notches in the table when it is in the proper position
to allow the guns to be worked. .

One of these stops, also, when put in action, throws out the
turning gear, and thus prevents any shock from firing being
transmitted to the men at the handles.

A leather flap, attached to the outer edge of the turntable, and
protected by steel strips, travels with it round the tloor, and is
intended to prevent any dirt from reaching the roller path.

The bushes of the central spindle can be lubricated by oil holes
in the floor, and those of the rollers by oil holes in the inner faces of
the latter.

All the bearings of the turning gear can be got at by removing
the cover of the cast-iron casing in which it lies.

The principal points to be attended to in working are—

To keep the bearings of the nmphmcry and the bushes of the
turntable greased with lubricating oil, and the teeth of the wheels
greased. .

To keep all moving parts free from dirt and grit, and especially
to keep dirt from falling down between the fixed and moving parts,
and lodging ou the rollers ov voller path. )

Never to fire the gun unless the turnt.‘bl.ﬂe is locked by the stops.
Neglect of this precaution would cause serious injury to the men at
the turning handles.

For ordinary examination, the table should be vevolved ome-
quarter turn every alternate day, or three times a weck; lifting the
floor, and lubricating the bearings as required.

Should it appear that more than usual force (three men) is required
to move it, the table should be raised by mcans of the lifting gear
supplied to each station, and the parts cleaned and lubricated as laid
down for periodical examination.

Periodica]l examinations for purposes of extra cleaning, and of
repair, wheu necessary, should be made every six months.

The turntable should be raised by the hifting gear to a suflicient
height from the live ring (without dismounting the gun) so that the
bushes of the central spindle may be thoroughly examined and
cleaned, the spindles of the rollers of the live ring taken out, cleaned
and adjusted, and all rust or dirt removed from the upper and lower
roller paths and live ring.

The lifting gear consists of four long vertical serew bolts, supported
at the upper ends by nuts resting on washer plates on the roof of the
casemate, through which they pass, whilst their lower ends are
securcd to wrought-iron cross bars, inserted under the girders of the
platform.

The nuts on the roof are provided with large spanners. These
bave two arms each, and each arm is capable of taking two men.,

By working these nuts round the bolts, the table can Be raised,
but hydraulic jacks standing on the floor under the table, and bearing
against the cross bars or washer plates, should be employed to assist
the screws in lifting.

The lowering should be done by the screws alone.

Care must be taken that all the lifting bolts are equally tight to
commence with, and that the nuts are turned simultancously, and
through precisely the same nnmber of revolutions, both in Lfting and
lowering, and that they are not lifted from their seats by tuo quick a
motion of the hydraulic jacks.

1t will be found to be a safe and convenient plan to order a given
number of turns of the roof spanncrs, say six for a spell, all the parties
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turning being halted at the end of each spell, and waiting for a fresh
order.

The pinion of the turning machinery, which works into the cogs
on the edge of the turntable, muast be disconnected, and everything
kept quite elear before commencing to lift.  Care must be taken that
the threads of the main screw bolts do not bear against the washers
or sides of the holes through which the bolts pass.

The gunshould berun back - feet, so that the load may be divided
uniformly among the bolts.

The screw threads should be Jiberally supplied with oil, and,
when not in use, the gear should be kept under cover and cleau.

Custody.

The turntables will be in charge of the Ollicer Commandiug Royal
Artillery, who will be responsible for the lubrication and eleaning of
the turntable, its live ving and turning gear; the materials for
lubricating, &e., being supplied by the Army Ordnance Department
on requisition,

Repairs will be executed in the usual way by the Royal Engineers
on requisition.

Detail drawings ave in the possession of tho Oflicer Commanding
Royal Artillery.

The quantities of oil, &e., for lubrication are given in the Equip-
ment Regulations.

CARE AND PRESERVATION OF CARRIAGES AND
SLIDES.

See alsv * Regulutions for Cure and Preservation of War Matériel” §e.

Shafts and spindles having nuts secured by taper pius will be
marked to correspond with eacli other to prevent the nuts being placed
on the wrong shafts or spindles.  When necessary, nuts, shafts, or
spindles will be marked locally with o letter or punch mark as most
convenient.

Whenever any parts are found broken, defective, or deficient,
which eaunot be reanewed by the artificer, fresh parts shonld be
demanded at once.  Any damage oceurring at drill or practice should
be at once veported, with a view to its being made good withon
delay.

Ixstrucrions ror Repracise Grean,
Elevating Uear,

The elevating gear is attachied in the following manner :—

(a) The arc is pivoted to the clevating plate on the gun by the
pivot, whichis marked “R " or * L (right or left), and when serewed
home o keep-pin is placed vertically through it and the plate. The
top of cach are is marked ** top,” and must be placed accordingly.

(b) Pass spindles of pinions, Ist, 2nd, and 3rd motion, through
the bracket, put on collars, and secare by nuts and pins,

(¢) Puce worm-wheel on 1st motion spindle, put on collar, and
sccure by uut. Care must be iaken that the worni-wheels, which are
right and left, are placed correctly in position, and the short boss of
the wheel must be placed next to the pinion, - :
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(d) Remove caps of worm-spindle bearings, open tho pawl, place
the spindle in bearings, sccure caps and pawl. »
(¢) Place hand-wheel on worm-spindle, put on collar, and secure
by nut.
Running-up ear.

To fit the running-up gear to the earringe :—

(«) Place the front rollers in position by inserting the axles, and
secure by keys. .

) Place rear rollers on the axles, and rest them on the slide
in vear of the carringe, raise the drop plates by removing the rear
bolts of the two which secure them on each side, push the shaft with
rollers evenly forward, keeping the eccentrics uppermost until the
axles are fairly in the bearings, sccure drop p}ates and lever sockets,
and bolt on the socket to the bracket for running back block, to form

the centre bearing for the eccentric shaft.
Praversing und Ruuning-back Glear,

To fit the gear to o slide :—

(a) Remove the caps from all the brackets. _

(b) Place the cross shafts opposite the brackets, the pinions being
fixed 5 lift the whole into position, and secure the caps.

(¢) Place the collar and clutch pinion on the bollard shaft, insert
the end of shaft in the socket of bracket, and secure in rear bracket
by cap and collar; pass spur wheel and bollard on to the rear end of

the shaft, and secure by keys.
(d) Pass the double-pinion on the spindle gudgeon, and secure by

collar and key.

(¢) Placo the pinion on the winch-handle shaft, and the shaft in
the bracket bearings, key on the pinion, and secure cap and collar.

(1) Remove the guide bracket, place clutch lever so that the
studs rest in yroove of pinion, pass piu through lever and bracket,
put on collar, and secure by key, refix guide bracket.

(9) Place the trucks m position, those with bevel wheels at the
rear, gearing in the pinions of the cross shafts, insert axles, and
secure by nuts.

(2) Place the blocks for the rnnning-back tackle in position, and
secure by giving a quarter turn.

(+) Place the cover over the double pinion, with bearings resting
on winch-handle shaft, and secure by screws,

Hypravric Buorren.

To connect the piston rod.—Move the carriage to the rear sufliciently
to onnblp a man to get to the bracket on the under-side; remove the
connecting nut from the piston rod, and draw the latter forward
until its end projects thiough the hole in the bracket, keeping it
central in the hole; screw on the connecting nnut, and when quite
tight take a half-turn back to allow g slight play of the bracket
between the two nuts.  Before connecting it to the cavriage, the rod
should be pushed in and out to see that it works freely and that the
packing gland is not too t'ght.

When the packing in the gland of the hydraulic buffer becomes
worn, its pressure on the piston rod is lessened, hence leak-ge, and
the metal gland must be serewed up; if this does not stop the
leakage, the gland must be repacked,
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The parts of the hydraulic compression bu

ffer are as follows :—

C d J
[ h g Loz
nm[L»r E
et z fl&go
*’L‘“‘"{*\/ 5 g ,
s gt

L i
a. Cylinder, wrought-iron or steel,

b. Cap, rear, .

* ”
e, Cover, front, wrought-iron, and flange ¢ and metal gland e.

S+ Piston, wrought.iron,
g
J. Plug, filling hole,

k. Cock, emptying buffer,

1. Cotton rope packing, three rings,

T veplace puckingRuu up the earringe

Rod, piston, wrought-iron, with ccllar nut # and connceting nut 7,

sufliciently to enable

a man to get at the eland, which should be unserewed, then with

the tang of a lile extract the defective packi

e, and clean out the

stufling box in the front cap and slightly cont it with mineral jelly.

Insert the new cotton rope packing in the stufl
of wood, or former; and tighten up the pace
gland. The eotton rope rings mast be abont’
less in length than the civeumference of the

the ends bound with cotton yarn. When r

ing box, using a piece
king with the metal
a quarter of an inch
piston rod, and have
equired for nse they

must be well greased with tallow and placed in the stufling box, so

that the ends when brought togetlier do not ¢

oincide, but arranged

su us to break joiut with onwe another, so that there will be no direet

passage for the liquid past them; in screwing

bome the gland eare

must be taken wot to over-tighten it, for excess of [riction may be
thrown upon the rod, which would interfere with its proper action.

To gill the buffer.—Run the curviaze up to t

he stops, take out the

serew pluges and rest the gallon measure in the hole; turn off the cock

=

and fill the weasure to the mark, then turn the cock and allow the
oil to run; vepeat the operation until the regqnired quantity is run in,
which shonld measare -1 inches at the filling hole.

Wken tiving with reduced charges suflicient oil shonld be with-
drawn from the bulfer to rcduce the depth at the filling hole to
3 inches,  After practice the balfer 1s to be refilled.

Oil is withdrawn from the frout cock, air being let into the
eylinder at the same time by the removal of the filling hole plug.

Contents of the buffer, 12 gallons of mineral oil.

SyALL Ponrr MOUNTINGS,

The hydraunlie lift shonld be worked frequently, and a slight

amount of pressure always maintained on the »

to keep the packing leathers moist and in good

um by pumping it up,
condition,

The position of the fullowing up serews should alwuy s correspond
with the height of the gun, and great care must be taken before
firing to ascertain that the gun res's on the serews and not on the

rani.

Any defeet in the aclion of the puwmp is an indication that the
packing leathers are not in order.  In that case the handles must be
rapidly worked for a short time, and if that does not answer the lift

must be overhauled by a competent avtificer.

The cistern must be drained every three months, and the fluid

passed through a filter befove refilling.



’ Hicn Axcrr Canuiscrs (Magks ITT axp 1V).

Tf the recoil cylinders leak at the ram glands, the glands must
bo tightened; if at tho “cap connecting cylinder” the cylinder
must be tightened into the cap with spanuer, No. 123, Mark I To
renew the lLvdrantic packing at the ram gland, first Iny the gun
horizontal, theun retain it in that position, cither by struts, or by
securing the clevating gear, so as to prevent the gun from running
back in the cradle.  Then blow oll the air pressure by opening the
levelling valves, empty the buffers by opening the dischiarge valve;
unscrew the glands, extract the defective packing, and replace by
the new. For each ram gland 55 inches of {-inch hydraulic packing
is allowed, which will be eat into lengths, each length about equalling
the circumference of the ram; the cat will be made dingonally =0 as
to overlap when the picee is formed into o ring; wal ‘mllo'\v each
ring, press them successively into the stufling box with a picce of
wood or former, taking cuwe that the joinings are well separated so
as to break joint; serew home the gland, but not too tightly at first,
which would prevent free action of the ram.

To clean the recoil and air cylinders, first allow the air pressure
to eseape, and cmpty the cylinders (the liquid being drawn into pails
through the discharge valve); then remove the glands “inner,
“outer,” and “adjusting Lift,” recoil valves, and the pipes connecting
the air and hydraulic cylinders. Then thoroughly wash out the
eylinders with water. A small hnse, if available, will be found
convenient for the purpose. Care must be taken that no grit ix
allowed to enter the cylinders or pipes.

To fill the recoil cylinders, fivst lay the cradle level, with the gun
up in the firing position, then slacken the air screws marked AA at
front of cylinder, and pump in about 15% gallony of liguid at the
supply valve C, closing the screws AA when the liquid flows from
the openings.  Pump inair until a pressure of 465 1b. per square inch
is obtained, close the supply valve C, and lay the gun at 20 degrees
elevation, open the plugs BB, when, if the cylinders have been
correctly charged, a spray of air and liquid will be obtained ; if the
spray is not obtained, liquid will be pumped in or vun off as may be
necessary to produce the spray.

The recoil valves are for regnlating the recoil of the gun, and care
mast be taken before firing to sce that they are properly set; the
normal 1ift of the valves is 0'3 inch.  An index plate graduated* in
33 divisions (each division being equal to 3xth of an inch of lift) ix
fitted to the “ cap, connecting eylinder.”” On the inner gland is o line,
which points to zero on the index plate when the gland is closed.
To seb the glaud to allow of a 1ift of U2 inch to the valve, the line on
the gland must be set to coincide with the 20th division of the index
plate.  The recoil measured on the ram should not exceed 215 inches
for a full charge at the higher angles of clevation.

1f the outer glands, supply valve, or air serews are found to leak,
they must be tightened; if this is not suflicient to prevent leakage,
the leathers of the supply valve and air screws, and the lead washers
of the outer glands must be renewed; to do this the pressure must
first be blown off and the liquid withdrawn,

The guides must be kept free from rust, and well oiled.  The ball

* , . L
The latest manufacture of index plates the graduations read to 25 divisions,
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bearings must be lubricated with tallow, as oil will run away too
quickly. When not in use the bearing screws shonld be slackened.

When setting the gun on ball l)_em'mgs, thc. bearing screws
should be gradually screwed up, nntil the clevating gear eun be
waorked freely by two men, care being taken that it 18 not screwed
too high,

BATTERY AND KEY, TEST AND FIRING.

Marks III** and IV batteries are in present nse.  The former
mark has been brought up to date to take the Mark III Leclanché
cells, )

Mark IV batlery.—The box (Mark I) is of {eak, w‘1th kc_y and plug,
but without cells. Tt is made to the form and dlmenmou.s shown
in the sketch. The upper left hand terminal is in clectl'lqal con-
neetion with the positive pole of the battery, and also with the

i
>‘ .

& - - = — — ——1085" - - =~ = -~ =

Sipe ELEVATION,
Seale 4.

upper portion of the plug socket, as shown by the thick black line.
'The lower left hand terminal is in connection with the lower pertion
of the plug socket. The right hand lower terminat is in connection,
through the key, with the negative pole of the battery. The right
hand upper terminal is not in electrical connection with any other
part of the appavatus; it is merely used as o binding screw in
connccting up a cireunit.

A brass plug with cbonite head is provided for completing the
circuit throngh the plug socket when desired; it is carried in the
holder when not in use,
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© A diagram showing the internal .and external connections is fixed

at (a). o . Lo

To elearly indicato the terminals to which electric firing leads arc
to De connected, *segments” of celluloid ave fixed to the battery,
and similar coloured “ sleeves ” of the same material arve attached in
a convenient position near the ends of the leads (see p. 17). -

The cells are separate stores. Two * cells, .electrxc, Leclanché
A (Mark ITI) ” are fitted in and connected up in the battery box ;
they are issued with the sal-ammoniac 1n th(:,m and sealed ; all that
is required to make them ready for use is to fill them three parts full
with water, and to sce thai this is added from time to time to make
up for evaporation (see *“ Care and Preservatm.n,r’ p. 31). ‘

To keep the cells steady-in the box when firing the gun, packing
picces of asbestos and a wood saddle are provided. ,

The combined fire key and. battery is designed to serve two

purposes :—
(i) Mo test the tube and circuit wher the gun is made ready to
fire. '
(ii) To fire the tube.

To enable this to be done an indicator is fitted within the firing
ey itsclf, which is so arranged that when the handle or kuob is
turned to the right the current passes through the indicator and the
rest of the gun circuit, and if this is complete a visible and audible
signal is given. 1f it is then required to five, the knob is pressed in,
which action cuts the indicator out, and allows the full carrent to
flow through the cirveuit, firing the tube.

An arrow is cat on the face of the knob of the key in position, so
that when the arrow is upright the knob is in the safe position. I'he
arrow is painted white, and when vertical the cirele is broken, and
the gun cannot be fired.

Besides this the apparatus may tuke the place of the Menotti cell
and galvanometer for testing tubes and firing wires.

The apparatus is suitable for firing any low tension fuzc or tube
through a short length of wire, about 50 yards of No. 16 copper wire
(0-065 inch diameter).

DPrecauntions to be Observed.

Before any wires are attached to the key, care should be taken
that the arrow on the knob points upwards, and the key should be
tried to see that it works freely and correctly.

The firing wires must not both be connected up until after the
gun is Inid and ready to fire, and the front is clear. The turning of
the knob should be done jist before it is required to fire, and it may
cither e held turned or not, as desired, until the gun is fired by
pressing it in; this should be carefully attended to, so as to aroid delay
wn firing, through pressing the Imob before turning it. o '

The following rules will detect the particular cause of failures to
fire with electric tubes :— R

(1)_If the indicator works properly and yeb when the knob is
pressed the tube does not fire, the fault is a short cireuit between the
firing leads, or in the tube itself, S

. (2) If the indicator works feebly only, some bad joint in the

‘circuit will be the probable cause, vl e
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(3) If it dues mot move at all the circuit is broken at some point
in the wires, or in the tube itself. .

(4) If the indicator works when the knob is turned and the gun
does not fire when it is pressed, and then when the knob is turned
again the indicator does not work, this shows that the tube has fired
without igniting the charge.

To climinate faulty tubes it is as well to test them before use,
out of the gun. This shonld be done under precauntion, so that in the
case of a tube being accidentally fived, no damage would ensue.  The
firing leads may also be tested; and the apparatus may be considered
10 be in good order if on joininyg the teruiinals with a short picce of wire
and turning the kuob the indicator works well.  If it shonld only
work feebly the battery should be examined, as in this case it will
not give suflicient carrent to fire with certainty,

Canre AND PrUSERVATION.

See also “Regulations for Caro and Preservation of War
Matériel, &e.” :
Badlery.

The two closed Lecelanelié cells are issued with the sal-ammoniac
in them; all that is required to mmke them ready for use is to fill
the cell three parts [ull of water, and to see that this is added from
time to time to make up for evaporation.

When the battery fails to five a tube, fresh saturated solution of
sal-ammoniac shonld be ndded, the old solution heing thrown away.

The solution is casily made up, by putting crushed sal-nmmoniac
into boiling water, untit the sal-nmmonine will no longer dissolve,
and a saturated solution is formed which should be allowed to
become quite eold, and then poured earcfully into the cell and some
dry crystals added, to make up for loss by evaporation; in about 12
hours the cell should he ready for work. If the cclls still fail to fice
the tube they shonld be exchanged and inspected.

The cells are insulated by being painted or paraflined. Either
process protects them from accumulations of films of damp, dust, or
dirt, or depositions of salt out of the liquid, due to what is termed
“creeping.”  To keep the cells secare in the hox on the gun being
fired, &e., packing pieces of asbestos are placed between and round
them; and a wood saddle is placed in the box over the cells.

To prevent * erecping ™ all cells shounld be kept dry and clean,
and for this reason they should be enclosed in painted or varnished

boxes.
The conncctions of the buttery must be kept bright,

Wires. ,

Fleetrie wires or light cables shonld be perfeetly free from kinks
and insulated to prevent as much as possiblo waste of current.

They are issucd sheatlied in insulating material; but joints
should be covered or insulated with the materials as allowed by
* Kqnipment Regulations,”

In making joints the ends should be prepared by being thoroughly
cleaned by scraping or with emery cloth or sand puper. v




« PUMP, AIR, DOUBLE, MARK I1.”
(Plates XVI and XVIL)

The pump is intended to chargo t]_lc recoil cylinders of garrison
mountings with finid or compressed air.

It consists of two gunmetal cylinders (A and B, Plate XVI), of
different diameters, in one casting, with a base plate, on the top of
which an iron frame is Dolted to form a tank (C) for the fluid while
being pumped into the recoil cylinders. The pump c_y].ind(':rs are fitted
with plungers (D) actnated by a rocking lever (Ii), which is supported
on brackets (F) riveted to the tank. _ .

The pump is in duplicate, and is bolted to an iron bedding plate
(@), which is secured to the floor by clips (H) and cotters (I). Ttis
worked by two T handles, which are attached to the rocking levers,
and are connected at the top by & link to insure uniform action.

When charging the recoil cylinders with fluid, the fluid is drawn
throngh suction valves from the tank into the large pump cylinders
(A), and on the down stroke of the plunger is forced into the small
cylinder through delivery valves. When charging with air the con-
nection between the tank and the cylinders is cut off by closing the
valves (a) near the copper delivery pipes, and the air is drawn
throngh a suction valve at the bottom of the large cylinder. This
valve i1s never cut off, bnt is more heavily weighted than the water
valve, and when the water passage is open liquid is drawn in in
preference to air, provided the strokes are not too jerky.

Tither pump can be discomlect.ed if mnecessary, and worked
independently ; the delivery of either is cut off by closing the delivery
valve. When this is closed, of course, the handle must be discon-
nected, so that the pump cut-off may not be worked.

The pump should be kept in stove with the tanks full of liquid,
and so used whether air or liquid is being pumped.

To keep the leathers in good order they should be slightly under
pressure. To obtain this screw one length of the copper tubing on
the delivery nozzle (J), and on to the other end of the tube fix the
blank cap (with packing leather). Then work the pump with the
water valves closed nntil it becomes difficult to move the handles,
when the pump may ba left—the air in the tubing serving to main-
tain the pressure obtained. When standing long in store, the pump
should be tried oceasionally to sec that the pressure is still on.

A cover is fitted to the iron bedding plate to protect the small
pipes which connect the Dase of the pump to the three-way
connection.

When it is found that the cylinders of the pumps are defective
from excessive wear and scoring, they will be bored to a larger
diameter, according to the amount of ivear, and fitted with new
plungers and L-leathers. 'The thickness of the cylinders will not
allow, at the most, of more than 0-15-inch enlargement, and this
amount must not be excceded. Ou the enlargement of a eylinder,
the word “large ™ will be stamped on the new plunger.

Belonging to the pamp are four connccting pipes, five spanners
(Nos. 96 to 100), and one lifting loop.

Weight, 4 cwt. 1 qr.

Maximum pressure obtainable, 2,800 lbs. per square inch.

TV;wn the stock is used up, “pump, air or liguid,” will be supplied
instead.



PUMP, AIR OR LIQUID, MARK 1.
(Plates XV and XIX.)
Dump.

The pump is double-acting, and is intended for charging the
cylinders of hydro-pneamatic mountings with fluid or compressed
air, and rescervoirs with compressed aiv. It is contained in a metal
tank, a, 2 feet 4 inch in length and 1 foot 2% inches in width, bolted
to an iron stand which is sceured to a wood platform.

'The pump consists prineipally of the following parts:—

1. High nnd low pressure plungers; tho former is fixed {o a
crossbar, e, at the top of the tank, and the latter, f» to the bottom of
the tank.

2. Suction, r, intermediate, &, and delivery valves.

3. Metal cylinders, g, formed at one end to veceive the high-
pressure plungers, and at the other the low pressure plungers.

4. Outer plungers, 7.

3. Overflow valves, k.

6. Cock, I, for admitting air or liquid to the pump.

7. Double rocking lever, q, for actuating the cylinders, and a
double-handled lever.

Stend.

The stand, which is of cast iron, 7 inches high, is attached to

a wood platform 5 feet 9 inches long by 3 feet 8% inches wide.

Adapter, A.

Thix adapter, whiclt ix for use with the conneeting pipes of the
pump, air, double, is a metal casting 2§ inches long, with connections
to suit the discharge nozzle, 7, of the pump, air or liquid, and the
unions of the connecting pipes of tho pump, air, double.

Adapter, .

This adapter, which is for use with the connecting pipes of the
pump, air or liquid, is o metal casting, 445 inches long, with connee-
tions to suit the nnions of the connceting pipes of the pump, air or
liquid, m_ul the ¢ (?oxmcction, indicator, pressure,” in use with hydro-
pneumatic mountings.

DPipes, Connecting.

Theso pipes are each 10 feet long, two with unions at each end,
and two with a plug at one end and a union at tho other.

Spanners.

The spanners are of steel, formed to suit the various parts of the
pomp, &e.

Arrangement of Connecting Pipes.

The pumyp is connected #o the recoil eylinder of hydro-pneumatic
mountings, or to reservoirs, by means of connecting pipes, which
may be ecither those described above or the counecting pipes of tho
* Pamp, air, double,” whichever are available.

When the conneeting pipes of the “ Pump, air, double,” are used
for connecting to the recoil cylinder, or reservoir, through a separator,

(2984) ¢
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the adapter, A, is first serewed ou to the discharge nozzle of the
“ Pump, air or liquid,” and the pipes are then connected as required.

When the pipes of the *“Pump, air ov liquid,” are used, for

connecting—

(1) To the recoil cylinder, the adapter, “ B,” is fivst serewed on
to the “Connection, indicator, pressure,” in use with the
mounting, and the pipes are then connected as required.

(2) To the rescrvoir through a separator, three adapters, “B,”
ave first screwed on, one to the nozzle of the inlet valve,
one to the nozzle of the ontlet valve of the separator, and
one to the nozzle of the valve of the reservoir; the pipes
are then connected as required.

Method of Uke.

DPumping Air—When charging with air, the lever working the
cock, I, iy turned to the side of the tank marked “air.” On the
up-stroke of the eylinder air is.dmwn through the cock, along the
passages, and through the suction valve, ¢, mto the low-pressure
cylinder, #. On the down-stroke of the eylinder, the air is foreed
throngh the intermediate valve, 2, and compressed into the high-
pressurve cylinder, o, and, on the next stroke of the cylinder, is forced
through the delivery valve and pipe, p, to the eylinder of the mounting
or reservoir.

When first commencing to pump air, tne avea of the low-pressnre
cylinders ean be increased, and consequently a larger volume of airv
pumped, by connecting the outer plungers, ¢, to the bottom of the
tank. When the pressure is found to be too high for the pump to be
worked by this arrangement, the outer plungers, 7, are connected to
and move with the cylinders, g. The outer plungers, ¢, are connected
to the tank or cylinders by turning the bolt locking plunger, r, on
each side of the tank towards the words “low pressure” or “high
pressure ” respectively with the spanner supplied, by first pulling out
the pin secuiing bolt locking plunger, s, and then inserting it in the
opposite hole, t.  T'he connections must not be made until the eylinder is
on the bottom stop on thut side.

Pumping Liquid —When pumping liquid, the lever of the cock, I,
is turned to the side of the tank marked “liquid,” and the plug of
the overflow valve is unscrewed sufliciently to admit the liquid in
the tank into the low-pressure eylinder, n.  On the up-stroke of the
cylinder the liquid is drawn through the intermediate valve, &, which
in this case becomes the suction valve, into the high-pressure
cylinder, o, aud on the down-stroke of the cylinder is forced through
the delivery valve and pipe, p, into the eylinder of the mounting.

Belonging to the pump arve four connccting pipes, four adapters
(one “ A" and three “ B '), and four spanners (Nos. 157 to 160).

Weights, §e.

Weight. Tonnage.
‘ ewt. qrs. Ibs. tons.
Pump . .. ... 3 0 0 23695
Stand and platform .« 3 2 3 451

. - ‘
Maximum pressure obtainable, 2,000 1bs. per square iuch.



RESERVOIR COMPRESSED AlR* MARK II.
(Plate X.X.)

The reservoir is for keceping in reserve a supply of comprossed
air for recharging the cylinders of ILDP. mountings. It is in the
form of a {lask, with a short neck at one end, fitted with a stop-cock
(a), which is used for charging and discharging the resevvoir; the
outer end of the cock is screwed to take the nut of the charging
pipe; the stop-cock is in two picees, so that the pressure in the
reservoir ean be cut off, and the outer part (b)) removed when the
reservoir is packed for transport.

The pressure in the reservoir should not exceed 2,000 Tbs. on the
square inch when in ordinary use, or when iravelling.

It should be remembered that more work will be got out of a
reservoir, if it is opened to the eylinder with the gun up, than
with the gun down, and in getting up pressure from zero with the
aid of reservoies, it will be done more quickly if the gun is allowed
to rise.

A preserving plag, valve union, valve key with gland, and three
erunnmets are issued with the reservoir.

Care Axp Prrsgrvarion or Resurvorr, Mark 11
See also “ Regulations for Carve and Preservation of War Matiriel, §e.”

As the reservoirs have to sustain a ligh pressure when fully
charged, 1t is essential that they should be periodically tesfed to
ascertain if they are in a serviceable condition, and anncaled to
preserve the tenacity of the material.

The testing will be carried out locally biennially, by pumping in
from the * Pump, testing compressed air reservoirs” liydraunlie
pressure up to 3,000 Ib. per square inch; any reservoirs failing to
pass this test, or showing any permancnt set or leakage, must bo
returned to store for transinission to Woolwich. Before and after
testing, the outside of the reservoir near the centre must™ bo
acenrately wanged at four points, and the measurenents recorded
on a history sheet, which is supplicd with cach reservoir; the date
of the biennial test must be stamped on the reservoir. When a
reservoir 1s abont to he subjected to the full pressure, it is most
important that air should not be in the reservoir when under test,
and to ensure expulsion of the air, the reservoir ghould be charged
with the valve end uppermost, the joint where the connecting pipe is
attached to the reservoir being slackened from thme to time to allow
the air to escape.  The position of the men while working the pump
should be such that there would be no liability of injury in the
event of the reservoir bursting.

The reservoirs will be reannealed every sixth year, for which
purpose they must be returned to store for transmission to
Woolwich.

Each reservoir will have a registered number stamped on it, also

* The Mark T reservoir is not so strong as Murk 11, and is not issued for
service with high angle carringes.

(2984) ¢ 2
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the manufacturing mark or name, the numeral of the reservoir, date

of issue, and anncaling and test marks, with date as under :—
The stamping must on no account be done unless the reservoir s

empty.
No. 56 The stamping of the date of test on the reservoir must
J. B. and Co. on no account be done until the pressure has been
I let out. A history sheet (Army IForm G 881) will
1899 be issued with each reservoir. This sheet is intended

(A) 10.3.99  to preserve a complete history of the reservoir from

(T) 11.8.99  the date of issue from the Royal Arsenal to its final
roturn to store. 'The biennial tests and reannealing will be recorded
on this sheet, and also anything calling for special remark. The
sheet must always be kept with the reservoir, and returned with it to
store. Report of the entries made in the sheet are to be sent to the
Chief Inspector, Woolwich, through the G.0.C. on the completion of
the biennial testing (Army Form G 8814).

Filled reservoirs on R.A. charge should be marked with the word
“filled,” and with the amount of pressure in them.

Before returning reservoirs to store, they must be first emptied,
and the word * empty " stencilled on them.

Reservoirs not on R.A, charge should be stored empty, and so
marked.

Care must be taken when removing reservoirs that they are nnt
thrown down or roughly handled. To protect them from jar, three
4-ineh tarred rope grommets will be placed on the reservoirs; and
in hot climates, wadmiltilts, or such other suitable covering as may
be available, will be used, when required, to protect them from the

rays of the sun.

SEPARATOR, AIR PUMP, MARK LI P
(Plate XX.)

The separator is used to scparate the moisture from the air
during the process of pumping into the reservoir. It consists of a
copper tube 13 inches in diameter and 3 feet long, serewed at both
ends. At one end of the copper tube a wrought-iron head (c) is
fitted, furnished with inlet and outlet valves of gunmetal, and n
+-inch copper pipe (d), which carries the air and water ina dow,vnwnrd
direction into the separator. At the other end of the copper tubo is
a wrought-iron foot which is fitted with a drain-cock (e) of gun;
metal. The separator is connected up between the pump and the
reservoir to be charged, and the moisture of the air, while passing
through the copper tube, falls to the bottom and is blown off
from time to time during the operation throwgh the drain-cock
Wh.en the separator is used, it must be always fixed in a verticai
position, the inlet and outlet valves being at the top.
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GAUGES, PRESSURE.
(Plate XX1I.)

The gauges generally consist of a metal cylinder (a) containing
the mechanisin, which is elosed in by a G-inch dial (¥), and a sheet
steel plate at the back.

The mechanism consists of a metal bearing which is attached to
the eylinderand dial plate; that part of the bearing which is attached
to the dial plate is flattened and suitable bearings are secured to it
for the spindle of the dial indicator, and for a crank arrangement
(¢, Fig. 8) through which the indieator is actuated, while that part (d)
of the bearing which is attached to the side of the cylinder has a
channel which is in continuation of the conncetion () for * connec-
tion pressuve gauge ”; in one side of this channel is a hole in which
one end of a short phosplor-bronze tube (f) (steel tubing in No. 4
gauge owing to the higher pressure it is subjected to) is inserted
and soldered; the tube is slightly flexible and is bent partly round
the cylinder, its opposite end being closed with a cap (g) to which
is aftached the crank arrangement working on a pivot (), and which
has an adjustable arm attached to a segmental rack (4) in gear with
a pinion on the spindle of the dinl indicator.

Zach instrument is provided with a dial indicator stop, fixed
cither on the dial or within against some part of the mechanism,

There are four patterns, and cach one is constructed to register
the 1b pressure per square inch, which together with their respective
services are as follows :—

No. 1 (Mark I), from 0 to 350 lbs. per square inch. For carriages,
garrison, barbette, B.1.. 92-inch, Marks 1V and V, and
10-inch, Mark 1V.

No. 2 (Mark I), for 350 to 1,000 lbs. per square inch, For
arriages, garrison, disappearing DL 6-1uch, 9-2-inch, and
]p-im'h (ca_rrl'uyc up); RALLL high angle; also compressed
alr reservoirs.

No. 3 (Mark I), for 1,000 to 2,200 lbs, per square inch. For
carringes, garrison, disappearing B.L. G-incli, 9°2-inch, and
10-inch (carriage down) 3 also compressed air reservoirs,

No. 4 (Mark 1), for 1,800 to 4,500 lbs. per square inch. For
pump testing compressed air reservoirs.

Action.—On liquid pressure entering tho bent tube within the
gauge it gradually inclines the tobe outwards, thus the dial indicator
is actuated through the pivoted crank and segmental rack, When
the pressure is removed from the instrament, the dial indicator
returns to stop at the normal pdsition.

The following steel spanners ave used with the above gauges ;—

No. 103, for gauges, pressure, Nos. 1 to 4, also pressure gaugo
connection.
1 . 1 Ty » " 1
No. 104, for connection, pressure ganges, and filling valves hydro-

pneumatic carriages.



GAUGE, PRESSURE, DEAD WEIGHT TESTING, MARK I1.
(Plate XXTL)

This is issned to test the accuracy of the “ Ganges, pressure,
Nos. 1 to 3,” or records up to 2,000 1bs. per square inch. '

The gange to be tested is screwed on to the connection at one
end, and fluid pressure applicd by means of a plunger (e) .dmven by
a hand-wheel (f) at the other end. A safety valve, weighted by
means of a lever (g) which supports marked \V.Olg‘llth: (), rises wlien
the pressure per squave inch marked on the weights is obtained ; the
gange (¢) should then show this pressare. The I.cvel- lzed pla_t(f, &e.,
for the weights, counts for 200 lbs. (per square inch) in addition to
the weights applied. ] )

The liquid employed is the same as that used in H.DP. cylm(.lel.s,
and it is poured into the reservoir (7) from time to time as required.
There are two cut-off valves (k) and (1), one to the gauge and one
to the rescrvoir. As the stroke of the plunger is small, the liquid
has to be drawn from time to time from the reservoir without losing
the pressure, and this is effected by the judicious manipalation of
these valves, the gauge being cut off by serewing up the valve (k)
and the rveservoir connected when the plunger is being withdrawn,
and the resevvoir cnt off by the valve (1), and gauge conuected when
the plunger is being serewed in. Thq 1‘e§01'voi1' should be kept
covered while in use to prevent dust getting into the liquid.

Care should be taken not to shake the instrument while the
pressure is on, as it is liable to make the safety valve act prematurely,
and so vitiate the results.

There are several leather joints and packings which regnive
attention. Spare leathers are issued in a small tin box in the case,
together with the necessary spanners, Nos. 101 and 102, and special

instructions as to packing the piston, &e.

CONNECTION, PRESSURE GAUGES.
(Plate XXIT11.)

The pressure gange requived is attached to the recoil eylinder of
the mounting by the intervention of a three-way connection, onc
opeuing of which (a) screws into the filling cock, the opposite one (b)
takes the pump tube, and the centre (¢) the gauge. (When the
gauge is not on this opening it is closed by the closing plug (f),
the nut (%) fitting either the plug (f) or the foot of the gauge.)
There 1s a cent-oft (4) worked by the spindle (e), which closes the
way to the gauge, while leaving the passage free between pump and
cylinder. The way to the gauge should not be left open while
pumping or firing is going on, as the gauge is linble to suffer. When
it is desired to leave the gauge on, and detach the pump pipe, the
bared nozzle of the connection is closed by a blank cap (with leather
washer) supplied.

In connecting the gauge it is not neeessary that it should be
vertical; it may be used in any position,

For spanners, see Gauges, Pressure.
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AMMUNITION.

(Nee ¢ Byaipment RBegnlations” for actual allowance.)

" CARTRIDGES.

[ When filled
Gun for l Nature R i o
which used. | Length not to Dinmeter
’ exceed not to exceed
| . .
10-inch, | Cartridges, R.M. 1., 10-inch— ins, ing,
RAMLL, !
Marks
70 1b. P, full charge . 260 95
TLand IT < ¢ 4 Ib. I, reduced charge .. 17 -3 95
© 20 1b. 6 oz. cordite, size 10, } 26 (% { 675t
with stick . .. “ 7508
48 1L, 8P full charge .. 185 095
Hland1V< " 14 1b. RUL.GS reduced .. 11°0 705
5ib. N .. 78 50
Ito IV 25 1b. blank, L.G., saluting 140 825
over all body base
e, { cleetric . 50 1098 1-219
Land 11 Aiming{ M4 Y pereussion 62 1-1 1-228
tube .. . 047 0-3565
* Over stick. 1 Over cordite. 1 Over primer.

Powder Curtridyes (Plate XXTV).

The empty cartridges for the guns are made of silk cloth; the
powder charges are as shown in the above table; the filled cart-
ridges ave choked with sewing silk, and hooped with -05-inch silk
braid. The hoops are 13 for the 70-1b. eavtridge, 8 for the 48 and
++1b., 5 for the 14-Ib., 3 for the d-1b., and 7 for 25-1b. blank.

Sone of the old serge cartridges may, however, still be met with;
they are choked with worsted and hoovped with blue worsted braid.
They will be used up as far as possible before the silk cloth, except
when firing blank, in which case silk cloth cartridges are always to
be used.

Packed 1 70-1b, cavtridge in o No. 15 or 154 eartridge cylinder,

1 ded-b. ’ » No. 19 curtridge eylinder.
1 48-1b, » » No. 37 " "
7 141b. cartridges in a whole M.L. powder case.
22 A-lb. i » » ”
4. 25-Ib. blank cartridges in o whole M.L. pawder case.

Cordite Cartridge (Plate XXV).

The empty cordite cartridge is of No. 2 class silk cloth, eylindrical
in form and open at both ends.  Five -65-inch silk braid hoops are
provided, for tightening up and making o firm cartridge. A picce
of silk braid is thrended through the cartridge near each eud for
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choking to a stick of varnished deal ; the latter is 25 inches square,
except at the ends, which are round and grooved to facilitate choking
the cartridge. The cordite charge (see table) is tied round the stick
with sewing silk. Two primer rings of silk cloth, cach to contain
8 0z. R.F.G 2 or new blank F.G. powder, ave sewn round the cireum-
ference of the cartridge at an equal distance from either erd, cach
primer being divided into six compartments by cross stitching.

This cartridge may be loaded by inserting either end first in the
gun, as the centre of cach primer is 11 inches from the end of the
artridge, which is the same distance as the vent is from the end of

the bore.
Packed one in a No. 28 cartridge eylinder with one packing piece.

CarTrIDGES, R.M. L., Drirnr, 10-1xcH.
70-10. for Murks I and II Guns.

The drill cartridges are a special manufacture and are made of
wood, brought up to the service cartridge weight by cast iron,
covered with raw hide, and provided with a rope grummet for
lifting purposes. Mark VI is weighted with lead, and is shorter
than the previous marks, so as to fit into the cartridge eylinder.

48, 14, and 5-10. for Marks I1I and IV Guus.

These are made to the same weight and dimensions as the service
cartridges they represent. They arve made in a similar way to the
70-1b. drill cartridge, already described, lead being used to bring
them up to weight.

Curtridges for Atming Rifle and Aiming Tubes.
Carretoge, Annxc-Rrerr, T-ixeu, ELECrrIc.

The Mavk II case is of solid deawn brass, having in its base an
clectric primer made of three tubes. which fit into one another, the
central and intermediate ones being insulated from one another by
means of goldbeater skin vound the body of the former, and a
vulcanised fibre washer under its head. A platinum-silver bridge,
round which is a tuft of guncotton, connects the ends of the central
and intermediate tubes, the space beyond the bridge in the inter-
mediate and outer tubes being filled with fine grain powder. A
conical brass plug closes the mouth of the inner tube to prevent the
escape of gas. Tho head of the inner tube is raised in the centre to
form a contact point, and round it is a ring of insulating material.
The case is charged with 400 grains R.I.G.2 powder, over which are
placed wads, and a pointed bullet of hardened lead, secured to the
case as for the percussion cartridge.

Mark 1V, M. Mark IV, K.N. differ from Mark II in having

an electric primer, consisting of a brass outer tube, two ehonite
insulating plugs, and a brass contact pin. An ividio-platinum wire
bridge is soldered, ouc end to the point of the contact pin, the other
end to the cireumfererce of the tube.
_In order to facilitate identification of the pattern of primer used
in the manufacture of Mark 1V cartridges, the letters “dL” or
*“K.N.” are, in manufacture, stamped on the cartridge and printed
on the wrapper after the numeral, to indicate that the primers are
made, vespectively, to the Morris, or King’s Norton Company’s
pattern.
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The cartridges are packed 96 in “ Box, ammunition, S.A., G.8.,”
in bundles of 12,
Weight of box, filled, aboat 974 Ibs.

Carrriogr, Arna-Ravry, 1-1vcn, Prpcussiox,

Mark 1, the case is of solid drawn brass, having the cap, chamber,
and anvil formed in the base; the eap is double, the outer of brass,
the inner of copper. Three fire holes in the cap chamber enable
the flash to puss from the cap to the charge.  The charge consists of
465 grains of M.G.} powder, or 400 graius R.F.GF, on top of whicl
are placed wads and the bullet.  The bullet is of Jead, pointed; it is
secured to the case by indenting the latter in three places into the
lower of three cannelurves, but in latest maununfacture the case is
coned, for the purpose of sccuring the bullet. .

The cartridges arve packed as for the l-inch clectric above
mentioned.  Weight of box, filled, about 97§ lbs.

Canrringr, Anxa-Tose.

Mark T case is of solid drawn Dbrass with a cap chamber and
anvil in the buase; two fire holes in the anvil allow the flash to pass
from the eap to the charge, which is 34 grains “ Curtise and Harvey’s
Diamond No. 27 powder, over it are wads and a bullet of pure lead.

Mark 1I differs in the arrangement of the wads.

Packed 100 in a cardboard box and issued, usually, 10,000 in a
tin lined box.

PROJECTILES.

' Bursting Charge. j
Nature. ! Mark, - - - X \,{?‘;{“
| Weight. | Powder, | '
| '
—- S ’ .“ R e
. ' 11bs, oz by
Shell, RALT,, 10-inch— . . ! 3 :
’ studded, cast-iron { IIIII 58 {i f P& TG [}88
Common cnst-iron oo 1 19 9 o 110
studless { . . TI 48 0 s 410
cast-steel {' 111 160 J ”‘ 10
Common, Iyddg? ;tudlcs.« e i I . 4612 | Lyddite. 410
. studded, cast-iron oAdland TN 109 r.G. 405
Shrapnel {studlcu cast-iron . I 1 10 ' 110
S steel . . I 2 0 " 410
Shot, R.M.L., 10-inch—
. studded .. . wo| IIto VI - 410
Palliser {shx(llcss . . o | Il to TII —_ ! — 410
) iron . . 1 —_— — 143
Case .. { special .. e . 1y - '~ 410
Shell, R.M.I., 10-inch, high-angle, !
iron .. .. . .. . 1 19 14| LG 406
Shot, paper, empty, R.MLL., 10-inch, ;
§ portion, 136 ib. 103 0z. .. each| II to IV — ' — 410
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The burstine charees given above are Poand F.(i. mixture t:or
common shell in the C}’)I‘Op:)rti()ll of 4 lbs. P. to 10 oz. F.G., Lyddite
for the guns on high angle mountings, and fine grain powder for
Shrapuel. )

All the above may be tired with full charges, exeppt the studded
Shrapnel, which are not strong enough to st:md' thg full charge.

All the studded common and Palliser projecliles are fitted for
Mark II attached gas-checks. The studded Shrapnel are not fitted

for gas-checks. . .
All the studless projectiles, except case shot, are fired with auto-

matic gas-checks. .
n ired two at a time, as a singl does
Iron case shot are usnally fired two at a time, as a single one does

not give sutlicient recoil. i
Special case shot are intended for the. d_efcnc.e of narrow channels.
Palliser projectiles were formerly divided into shot and shell;

the latter have been abolished, as such, and are now weighted up

with sand to bring them up to the same weight as the shot.  They
are designated * Palliser shot,” with the same numeral as the

corresponding wmark of shot. ] _ .

Paper shot are for use at Station Pmc'tlcc where there is not a
clear range for service projectiles. The cylinder breaks up on firing,
and the small shot with which it is filled only travel a short distance
(about 200 yards) whilst the eﬂ”efzt for purposes qf tqsting recoil, &e.,
is practically the same as that with a service projectile. )

Shells having the high explosive burster of Lyd(hte. are pfun.ted
yellow, all other projectiles black, except the studs. For distinguishing
marks, sce © Magazine Regulations.”

Surrnt, R.M.L., 10-1ncu, Comston.
(Plates XXVIto XXIX.)

Studded.—Mark ITI is of cast-iron, about 3 calibres long; the
head is struck with a radius of 14 calibres. The point is fitted with
a gunmetal bush, tapped to G.8. fuze-hole gauge. Two rings of
studs, of an alloy of 10 parts of copper to one of tin, are pressed into
undercut holes cut into the body of the shell. There are two
extractor holes in thg head. This shell is cast with a hole in the
base to take the gas-check plug, which is fitted with a Mark II gas-
check.

Mark II was cast with a solid base, but afterwards had a hole
bored in the base for the Mark IT gas-check plug, and, when so altered,
is designated Mark 11*.

Mark 1 is obsolete.

Studless,—Mark I is of cast iron and differs from the above in
being cast with bands; the head struck with o radios of two
diameters ; not having any studs; in laving the base cast with a
locking rim for the attachment of the automatic gas-check; and a
base plug with o flat head to allow the gas-check to fit flat to the
base of the shell.

Mark II is of cast steel, consequently allowing the walls to be
thinuner and longer, and a larger bursting charge to be used. The
base is closed by a metal adapter, screwed into the shell ; the adapter
is bored and tapped for the * small” base plag. The joint or recess
between the metal of the shell and adapteris filled by a cold “ small ”
lead ring, hammered in,

Mark I1I differs from Mark 1I iu having thicker walls and base.
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To avoid premature explosion through friction when the powder
sets back on the shock of discharge, bursting charges of common
shell wre contained in serge or dowlus bags.

Susnt, R.M.L., Conmox Lyvpprre, 10-18en STubuess,
(Pluie XXX.)

Mark 1 shell is made of forged steel, studless, 3°15 calibres long ;
the walls are 1§ inches thick. “I'he buse of the shell is solid, grooved
and scrrated for the antomatic gas-check. The head is struck with
a radius of two diameters, the point being truncated, and a hole
formed which is serewed and fitted with o gunmetal fanged bush,
which is tapped to G.8. fuze-lole gnuge.

The interior of the shell is varnished, and it is filled with lyddite
(see table) with a 44-0z. exploder of pieric powder ina shulloon‘ bag,
and with an 8-dram primer on top; both (the exploder and primer)
are enclosed in a paper cylinder 141 inches long, which is water-
proofed and olosed aut the top with an alumininom cap secured with
shellac cement.

The shell is secured with a Mark 1T special plug, with a leather
washer under the shoulder of the latter. Three punch stabs are
mado in the head of the plug and bush, thus further sceuring the
former.  With Murk 1 plag the point of the shell is covered with
kit plaster with silk braid loops.

Liyddite shell are issued filled, and no preparation is required
before foading them in the gun other than removing the (kit plaster
where found) plug and screwing in the impact fuze.

SueuL, R, 10-18CH, SHRAUNEL.
(Plates XXXT to XXXII1.)

Studded. —Mark I1Lisof castivon.  The length is about 3 calibires ;
the head has a radius of 1 ealibre, and the body is fitted with two
rings of studs; six longitadinal grooves are east slong the interior to
ensure uniformity in breaking up.  The base of the interior is coun-
tracted to form a chamber for the bursting charge, which is contained
in a tin cup, to prevent loss and to guard against possible prematures
from the roughness of the shell. Over the cup is fitted un iron
diaphragm, having a hole in the centre for a picee of gas pipe which
is screwed into it and extends to the fuze socket. The head of the
shell is a thin cap of Bessemer metal fitting over a block of wood,
which is bored out in the centre to take the fuzesocket ; it is secured
to the walls by rivets and twisting pins, soldered over. The upper
part of this socket is tapped iuside to the G.8. fuze-hole gauge, and
in the lower part to receive the primer. The shell is lined with
brown paper and filled with 306 4-ox. or 376 3}-0z. sand shot.

Mark 1T differs from Mark III in not having the head counter-
sunk at the top, and the head is struck with a radius of 1% calibres.

Mark I is obsolete.

Studless—The Mark 1is similar to the Mark LI studded shell,
but the base is formed to take the auntomatic gas-check, and the
interior to hold 210 4-oz. sand shot; the head radins 1s 2 ealibres.

The Murk 11 differs from Mark T in being of east steel, an
increased bursting charge is used, and 390 .oz sand shot carried.
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Suor, R.M.L., 10-15c1f, PALLISER.
(Plates XXXIV to XNXXXVL)

Studded.—These are pointed, for penetration purposes. They ave
east downwards; the heads in a chill, a method ensuring hardness;
while the bodies are cast in sand, and comparr}tlvely soft. They
are 24 calibres long, the heads being struck with a radius of 13
calibres. Mark VI is cast with bands and unturned body; the base
is closed with a bush, bored and tapped for the gas-chock plug;
the recess round the bush is filled by having a cold lead ring

hammered in. . -
Mark V had a stronger bush in the base than IV, and was altered

for gas-check. )

Mark IV was cast with a large cavity so that it could be used as
a shell (having a bursting charge of 4 1bs.); the base was closed by
a metal plug.

Mark I1I was slightly shorter than 1L )

Mark 1I, first pattern having the body cast in sand and head in
a chill.

Mark I was chilled all over; it is obsolete,.

"Those formerly termed “shell,” all had a bursting charge, but
the cavity is now filled with sand in order to bring them up to
weight ; they have a W painted white on the head, and stamped on
the base plug.

Mark IV resembles, and corresponds with Mark VI shot.

Mark ITI with Mark IV shot.

Mark II with Mark IT shot.

Mark 1 as for Mavk I shot.
Studless.—These ave of cast-iron, from 24 to 2'7 calibres long ; the

bodies are tarned or ground down, but bands are left on the head
and base; the heads are struck with o radius of 2 diameters; the
bases are corved and cast with grooves or serrations, and with a rim
on the projection of the base form attachment for the antomatic
aas-check,

Mark 1T1 has a small core, closed by a soft east-iron plug, firmly
sceared by being ran in with molten lead.

Mark IT, being formerly “shell,” has a larger central cavity, and
otherwise differs from IIl in having a l-inch wrought-iron disc
attached to the base by a coned metal base plug, with key-hole,
screwed into a bush cast in the shell (no lead ring being necessary
as with studded shot) instead of the projecting part on the base
?nd forming part of the cast-iron shell, which was liable to injury
in transit.

Mark I differs from II in having the projection on the base cast
part of the shot.

Palliser projectiles are protected in transport by jute bags.

Suor, R.M. L., 10-1xcu, Case.
(Plates XXXVII and XXXVIIL)

'ljhe Mark I case shot is of tinned iron in onc piece, riveted
longitudinally and fringed at both ends. The bottom fringe is bent
over a sheet-iron bottom, and when the case is filled the upper fringe
is bent over and soldered to the top. Two handles are attached to
the top by staples, which are riveted to the inside of the head. In
the interior is placed a wrought-iron dise lying looscly on the
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bottom, and on this stand three wrought-iron segments forming a
lining {o the case.  The case holds 139 8-0z. shot packed in clay and
sand.

Mark Tl differs from Mark IIT in the weaker method of attach-
ment of the handles. Mark I had the balls packed in coal dust,

The Mark 1V or special case shot is similar in construction to
Mark IIT, but it is three times tho length, has six scgments, lifting
rings instead of handles, and ix filled with 50 3-1h. 91-0z. chilled irou
shot packed in clay and sand.

Drill and Practice Irojectiles.
For drill purposes an empty common shell is usually provided,
with a drill fuze-hole plug and lanyard.

SukLu, R, 10-nen, Hicu Axane, Iros.

Mark I.—This shell is for use with guns on high-angle mountings,
and for practice only. .

Tt is made of cast iron, studless, 3-14 calibres long, with a head
radins of 2 diameters, and is fitted with o removuble metal adapter
for o nose fuze; this adapter is held in position by a set serew in the
head, an india-rubber or gutta-percha ring being placed under the
shoulder. The base is prepaved for the antomatic gas-check, and
closed by a stecl plug, the joint between the latter and shell being
viveted up, A burster bag is used as for the other common shell.

Snor, Parer, Kseey, RALL, 10-1xcn.
(Plate XXNIX))

iuns mounted in positions where practice with service projectiles
cannot be carried oat in consequence of danger to shipping or other
property will be fired with paper shot and full charges.  The shot
will only be fired from guns having a clear range of 400 yards.

Mark II is a cylinder of “papicr-miché,” with o hard black
polished surface, closed at each end by a disc of the same material ;
the top dise has a hole in it, through which it is filled, and which i
afterwards closed by a cork bung.  Mark II1 is similar to Mk 11,
but shorter, the dises ave stouter, and it is made of wood pulp., 1In
Mark IV the ends are secured to the cylinder by oak pins. Thero
are now three portions of each mark to a roand, which total ig
adjusted to 410 1bs. by sawdust and No. & shot.

Paper shot ave stencilled “ Nor 10 BE FIRED WITH CORDITE.”

When firing puper shot the gun must be run up carcfully to
prevo_nt forward movement by the carvinge striking the buffer stops
too violently,

H.A., Inox,
St1uppED,

Baes, Burster, RALL, 19-1xci, Coxyox 1
Sl‘uonuss{ fox.

Casr STEEL,
These bags are for holding the bursting charges of the common
shell,  For the studded and studless common some Muark I baes of
serge may still bo met with, but dowlas is used in present mnngfuc-
ture; their shape corresponds to that of the interior of the shell
walls. In other respects the bags are all similar, having the shoulder
and neck of shalloon, so as to allow the flash of the fuze to reach the
bursting charge.
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Gas-caecks, R.M.L., 10-1vcm.

These ave dises of copper of the same diameter as the projectiles.
The Mark I rotating gas-check is used with common and Palliscr
studded projectiles, and is attached by meuans of & plug and nuat (see
Plate XXVI). It has scven projections round the edge, which fit
A shoulder on the plug prevents the

nut from being screwed home against the gas-cheek; consequently,
the latter has a small amount of play, and is free to rotate round the
plug, which is necessavy in a gun with an increasing twist of rvifling,
in order to prevent the gas-check from jamming. Studded shrapnel

ave not fitted for gas-checks.

Mark I is obsolete.
The antomatic gas-check completely covers the basc of the pro-

jectile, and is issued with all studless projectiles, including shrapuel,
except case shot. It not only seals the escape of gas, but also
imparts votation to the projectile (Plate XXVII1). There ave two
pitterns of the * Gas-check, [.M.T., 10-inch, automatic,” with seven
projections for Marks 1 and II guns.

Mark II is shaped so that it will fit over the projection on the
base of the projectile.  There are projections on the eircumfercnce
corresponding with the grooves on the gun. It is hollowed out
behind the projections, so as to readily expand into the rifling.
Mark I iy similar, but it is not hollowed out behind the projections.

The * Gas-check, R.L L., 10-inch, polygreove, Mark 1,” is of the
ordinary automatic shape aud fitted on the edge with 32 projections,

hollowed out.

into the grooves of the gun.

Wabp, WenGE, 9-15cin
Mark T wad consists of two wooden wedges 7 inches long, and
connccted by a piece of cane.  The wad is used with 9-inch guns and
upwards; it is rammed home separately to the projectile, and is to
prevent the latter from shifting when running the gun up.
An extractor is not to be used to unload a gun whilst a wedge
wad remains rammed home. If the wad cannot be removed by

means of a wad-hook, the charge must he fived.

INSTRUCTIONS IFFOR THE PREPARATION OF
PROJECTILES.

Distinaursiniyg Manxs, &

s . . - ..
See “ Regulations for Carc und Preservation of War Matériel, §e.”
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FUZES.

(Pettman, (LS., No. 4, Mark II, for use with full
, ] | charge only.
Percussion Direct nction {\v3th cap, No. ]’. Io.r- ]:l,'l\(l 1angos,
with plag, No. 3, for sen ranges,
| Direet action impaet, No. I3, Mark 1L
15 seconds, with detonator, No, 43, Mark 111,
Time .. ¢ Sensitive, middle, No. 24, Mark 1.
And pereussion, middle, No. 84, Marks T to 111

15 seconds M.l No. 41 may be used in shells not fitted for gas-
checks, .., studded shrapnel,

Perenssion, 1A, [.Wlt'h cap, No. 1.
1 impact.

. and ., middle, No. ok

Drill .o

The actual equipent allowed of the above mentioned fuzes will
he found in the Equipment Regulations,
The following 1s a deseription of the fuzes v —

Ifeze, Prreusston, Peresay, G.8., No. 5.
(Plute NT..)
The fuze consists of the following parts: —

Body (&) is threaded on the outside to the G.S. gauge, top plug
(1), plain ball (¢}, steady plug (p), detonating ball (1), cone plug (v),
lead cup (6), and suspending wire (1),

The body and top plug ave made of gunmetal; the cone plug,
detonating ball, and steady plug arve also of gunmetal, hut of a
harder alloy to prevent them from altering their shape; the plain
ball is of brass, and the suspending wire of copper.

The plain ball is held in position by a cup in the steady plug;
round the latter there is a ring of composition covered by a t]li:)l,
lacquered copper washer.  Through the steady plug are two ﬁppi
holes to couvey the flash from the ring of composition to the interior
of the fuze. The detonating ball is milled, grooved, and covered
with detonating comnposition, protected by one thickness of ¢ut,
and two of'silk, over which are two copper hemigpheres, covered n;;:till
by one thickness of gut and three of silk; it is held in position by
a cap in the steady plng.  The cone plug is pierced with three tive-
holes, of which the central one is driven with mealed powder and
pierced like a tube. 'Fhe lead cup is o hollow eylinder, having »
flange on the top to fit into & recess on the ('(movplnrr when ith is
crushed.  The suspending wire passes through the uonaapluw.

detion—When fived, the steady plug, ball, and cone plut:svt back
on the shock of firing, the suspending wire 18 broken, thc? lead (fﬁp
prevents rebound, and the stem of the cone plug protrudes throush
the base of the fuze, the detonating ball being released by the
slight unsteadiness of the shell in flight; on striking, the ball is
dashed .violcntly against the side of the body, explodes the detonating
composition, and fires the shell, the flush passing throngh the holes
in the cone plug t'o the priming, and thence to the bursting chavge,

When fired }vlth a pl'o‘)e(!-tilv fitted with a gas-check, the steady
phy!; may not disengire, owing to the steadiness of flight of these
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shells, and in this case the detonating ball will not act, The plain
ball is released by the steady plug setting back, and is caused by the
centrifugal force to spin round the circumfprf;ncc of the body over
the ring of detonating composition. On striking, the ring is dashed
against the plain ball, and detonates, exploding the shell through the
fircholes.

The fuze acts on inmpact only.

Weight, 7 ozs.

Fuzi, Percussioy, Dmeer Acriox, wirn Car, No, 1.
(Plate XLI)

Mark I* is the Mark T fuzo converted to Mark II pattern, but
when the central lole in the copper washer is altered to ‘3-inch
diameter the fuze is designated Mark I*¥. NMark I is obsolete as
such: it had a longer needle and a weaker needle dise.

Mark II fuze is intended to act on direct impact; it cannot be
depended on to act on graze unless fired at angles of elevation of
10 degrees and upwards.

It is made of gunmetal, turned all over, and screwed below the
head to fit .S, fuze-hole. The interior is generally similar to the
No. 3, Mark I1I, except that there is no safety plug in the head, and
the “3-inch diameter hole in the copper washer commenced with the
174th thousand. Externally, the upper povtion is turned to receive
a cap having on each side a T-shaped slot to fit over brass pins on
the body of the fuze, and a squarc keyhole in the top for fixing the
fuze in the shell.

It is prepared by simply removing tho cap, after the shell is
placed in the bore of R..L. ordnance.

The action ig as described for the No. 3 {uze.

Mark III differs from Mark IT in having a removable detonator,
a single pointed needle (as shown in the scction of No. 3 fuze,
Mark IV), and a slightly smaller magazine containing 63 grains of
powder. ,

Weight, 6 ozs. without cap, which is 2 ozs.

D)

Fuze, Pencussios, Dieecr Actiox, wrrn Pruc, No. 8.
(Plate XLI.)

The Mark IIT fuze consists of the following principal metal parts,
viz,, body, safety plug, screw collar, screw plug for ncedle disc,
needle dise with steel needle, bottom screw plug.

The foze is made of an alloy resembling gunmetal, with the
exception of the steel needle, copper disc, and a few minor portions.

The body is threaded throughont on the exterior to the gencral
service taper and pitch, and can be screwed into the shell to admit
the naval wad being placed over it.  The lower part is hollowed out
fo receive a blowing charge of 75 grains pistol or R.F.G.* powder.
The upper portion of the body is bored out to receive the safety plug
screw plug for needls dise, and screw collar,  There is a recess belot\zs;
these to receive the detonating composition, consisting of 3% grains
of cap composition, varnished, and covered with a brass disc, having
on the top of the brass disc a copper washer kept in position by
being spun over. This washer hasa central hole which was formerly
‘2 inch diameter, but from the 192nd thousand it is '3 inch diameter.
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At the bottom of this reeess thero are nine conical fire-holes, to allow
the flash of the detonating composition to pass to the powder.  These
conical hioles are tilled with meal powder paste, and covered on the
underside by a dise of fine white paper, and on tho upper sido by a
tinfoil dise (subscquent to 27th June, 180-4), to prevent the detonating
composition working through the powder. The top is closed by the
safety plug.

The serew plug for needle dise is tapped so as to screw into the
body and reeessed. It i slightly coned ab the bottom, and las a
hole through the centre. Two holes ave drilled in the top so as to
serew the plag into the fuze.  The needle dise is of copper, with the
steel needlo in the centre; it vests on the serew plug for needls dise.

The screw collar screws into the body over the serew plug,
having two shots ent in its upper edges for that purpose.

The needle is of steel, and of the shapo shown in the scction of
No. 1 fuze, Mark II, having four points. It is sprung into the
needle dise, and the edge is soldered to the Iatter.

The bottom plug has a central hole, closed on the upper side by n
disc of paper, and one of shalloon, and two keyholes for screwing it
in. Tt is secured and rendered damp-proof by cement and solder.

The thread of needle serew plug, edge of needle dise, and serew
collar are now threaded with Pettman’s cement, and the serew collar
and necdle disc surfaces are finally painted with the same material.

The fuze is prepared by simply removing the safety plug, with
the flat end of the fuze key, universal; an arrow on the plug shows
the way it is to be turned.

Aetion—The fuze is at vest in all its parts till direct impact takes
place, or a graze at such an angle that the nose of the shell enters the
cround. When cither of these events occurs, the needle is erushed
down on to the detonating composition, which flies, and ignites the
meal powder in the conieal holes and the fine grain powder. The
flash therefrom blows down into the shell and fires the chnrge.

The head of the needle being some distance below the head of the
fuze, it cannot be touched or forced down on the detonating com-
position when any ordinary rammer is used for loading.

Mark IV differs from Mark IIT fuze in having n removable
detonator, a single needlo (see scction), and a slightly smaller
magazine containing 63 graius of powder.

Weight, 5 ozs. 7 drams.

Fuze, Prreossioy, Direcr Action, IMpact, No. 13.

Mark I fuze is for projectiles charged with lyddite. The body
is of gunmetal, 22 inclies long, and screwed to the G.S. faze gauge.
Tt is fitted with o steol cap, and is externally similar to that for the
No. 3, and is put on or removed in tho samo way; it is blacked to
prevent rust.

Fuzg, Tive, 15 Sees., wrrn Drtosaror, No, 43,
(Plate XTII.)

Mark II differs principally from Mark IIT in having a thicker
suspending wire, consequently it is not so sensitive on discharge of
the gun.  The safety pin passes under the detonating hammer, aud
the copper woolding is lower on the fuze.

Mark JII is of beech wood, coned to suit the G.S. fuze-liole

(2984) b
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gaunge. It has a central composition channel, six powder channels,
and n detonator serewed into the head.

The detonator consists of a body of gunmetal ; hammer supported
by a copper wire: and a recess containing detonatmg.cgmposition.

The central channel is driven with fuze composition, having a
*75-inch pellet of mealed powder above the _composition to prevent
cracking when boring for short ranges, .wlnch would be the case
with composition; the channel is lined with paper, to prevent space
between the wood and fuze composition in the event of the wood
shrinking. ,

The six powder channels are bored parallel to the central channel
and connected at the bottom by quickmatch, placed in an anuular
uroove, and closed by pellets of powder; side holes are bored into the
channels and covered with paper, upon which the numbers are painted
(reversed to facilitate preparation), and a yellow dot is placed over
each side hole.

The steel safety pin passes through the head of the fuze and
hammer, so that the fuze cannot be fired accidentally.

Three escape holes above the composition channel allow the gas
from the composition to pass oub; these are threaded with quick-
match, and protected by copper dises and papicr-méiché wads, which
ave forced out by the gas.

The head is woolded with copper wire, soldered over, to provent
splitting, The top is covered by a paper dise showing_ directions.

Preparing.—It is prepared for any desired time of flight by boring
through the “side-hole,” corresponding to the requived time into
the composition. . .

When using the hook-borer place the fuze in the hook of the
hook-borer in the proper position for boring the required hole, enter
the bit into the side-hole, screwing up until the bit has entered as
far as the borer will allow, taking care to press the fuze with the
fingers so as to ensure its bedding fairly in the hook.

Unserow, and when the bit is quite clear, remove the fuze from
the hook. The length of the bit is so regulated that when placed in
the handle, it will enter sufliciently far into the composition when
screwed down to the shoulder. If the bit should become unservice.
able the handle must be detached from the shank and the tightening
screw unscrewed, the square hole in the hook being made for that
purpose. Care must be taken when substituting another bit that it
is properly placed in the handle, and that the tightening screw firmly
presses upon it, for if any space be left botween the handle and
the head of the bit the end will not enter a sufficient depth into
the composition. The borer should be occasionally examined and
cleaned. The operation of preparing the fuze and fixing it in the
shell takes, on an average, about 15 seconds; with a little practice
these operations may be performed in a shorter time.

Fizing.—1t is fixed in the fuze-hole by screwing it round by hand
until it is held firmly in the fuze-hole ; it must not be fixed by tapping
with a mallet or striking the fuze, previously inserted loosely in the
shell, against any hard object.

The safety pin is removed by the braid attached to it; this is done
before ramming home in M.L. guns.

Action.—On discharge the hammer sets back and shears the
copper suspending wire, ignites the detonating composition, and in
turn the powder pellet and fuze composition, till the bored side hole
is reached, when the shell is exploded.

Time of burning at rest, 146 to 16'5 seconds. Weight, 2} oz.
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Frtracting.—Apply the * Extractor, fuze, small, rifled (1., and
shell),” to the head of the fuze and unscrew.

Foze, Tive, 13-stcoxns, M., No. L
(Plate NLIII)

This is mude of beeeh wood, with a composition channel bored
almost the whole Iength of the centre of the fuze.  This channel is
lined with paper, and driven with 2 inches of slow-burning composi-
tion. Above this is a 0G-inch pellet of mealed powder, having a hole
bored down its centre to a depth of 0k inch. There are six powder
channels bored parallel to the composition channel, connected at the
bottom by quickmateh placed in an annular groove and pressed
into the bottom of each channel. The last hole is bored through
and threaded with quickmateh.  The numbers on the paper scale are
reversed, so thut they read correctly when the fuze is being bored.
Each side-hole is marked on the index paper with a dot of yellow
paint.  The head of the fuze is closed by a gun-metal phlg, round
the pin of which quickmateh is looped and let through two tire-holes
to a groove round the head. This groove is covered by a copper
and tape band which must be removed before fiving.

Firiny—1t is fixed in the fuze-hole by serewing it round by hand
nutil it is held fivmly in the foze-hole; it must not be fixed by tapping
with a mallet or striking the fuze, previously inserted loosely in the
shell, against any hard object.  Snch action would tend to crack the
fuze and cause a premature explosion. .

The faze must not be uncapped until the shell is placed in the
muzzle of the gan. This is done by taking hold 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 so leave
the priming fully exposcd.

Action.—On discharge of the gun, the quickmateh in the fire-holes
is ignited, and in turn the powder pelict and fuze composition, till
the bored side hole is renched, when the shell is fired.

See No. 43 fuze for other particulurs, which arve generally similar.

Foze, Tisvk, Sexsireive, Mippue, No. 24,
(Plate XLIV.)

Mark 1 fuze consists of the following parts:—

Body, with stem, threaded on lower part of the outside to (;.S.
gauge, and containing a blowing charge of M.G.! powder; an axial
magazine with R¥.G.* powder; composition ring, with fuze com-
position having leather and paper washers under it; steel needle;
lighting pellets, with spiral springs; dome and nut; two copper
safety pins; and bottom plug.

All the metal parts are of gunmetal,

A lenther washer is fitted under the shoulder of the fuze, elosing
the joint between the plug and shell. "

The composition ring is graduated on its periphery from 0 to 30,
and reads to half-seconds, subdivided into cighths. An V¥ is stamped
on the ring to show the safety point, and when this coincides with
tho A on tho body the fuze is set at safety. The enp which serews
on tu the top of the pillar is made hexagonal, to fit the ¢ Key, fuze,
universal.”

(2984) 2
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Preparation.—The fure is set, after })eing fixed in the shell, by
loosening the serew cap (h) on tl}e top ol the stem, by means pf the
“ Key, fuze, universal,” and turning ‘.che. dome. (9) and ring till the
vequired graduation on the collar coincides \V]Vt‘h the m-rotv-hch on
the body, and then tightening the serew cap. I'he safety pins (¢) are

withdrawn at the moment of loading. ) )
Action.—The fuze baviug been scet, on discharge the centrifugal

action causes the remaining pellets to ily out, }'cleasing the lighting
pellet, which flics ont by centrifugal force against the needle, firing
the detonator, which ignites the powder in the pellet and axial
magazine, this lattor lighting the quickmatch in the composition
ring. . .
Time of burning at rest, 1.h6 to 15-8 sces.

Weight, 1 1b. 4 ozs. '

When t;m stock 1s used up, this fuse will Lo replaced by “ Time and
Dercussion, Middle, No. 54.”

Feeze, Tive axp Prrevssioy, Minpne, No. 54,
(Plate XLYV.)

Mark T has been altered to agree with Mark I and is now
Mark I*. In future conversion, this Mark will be fitted with a solid
wire safety time pin, but in consequence of this no change in
designation will be nccessary.

Mavk II differs from LII in tho percussion arrangement, the
position of the detonator and needle being reversed. .

Mark II1 body is hollow, with a stem on the upper side. Round
the basc of the stem an annular groove is cut, from which a hole
iz bored to the side of the body for the gas to escape. '"The sides
of the body sve pierced with three fire-holes; tho top of the body is
serewed to receive a hexagonal eap.  The eap fits the hexagonal hole
in the centro of the “ Key, fuze, universal.” Between the cup and
the dome fits o Dbrass washer with feathers fitting into slots on the
stem of the body; it is to prevent the domo from turning with the
nut and altering tho setting of the fuzo when the cap 1s serewed
tight.

" The composition ring has an annular groove round it for the
composition; a projection on tho upper side contains the hammer
with steel needle, suspended by a ‘022.inch wire, and a detonator
under it for lighting the composition in the ring. Tho hammer is
also sccured by a safety pin passing under it, the hole in the ring
left by its withdrawal being closed by a brass pellet with a spiral
spring above it,

The composition ring is barrel-shaped outside to facilitate the
setting of the fuze. The ring is kept in position by three projections
on the side, which fit closcly round the stem of the body. Two
escape holes are at the top of the ring at the commencement of the
composition, and three radial ones are bored through the inner side
at equal distances round it.

The top and first radial holes are covered with paper, the two
other radial holes with asbestos. The ring is graduated from 0 to 30,
and reads to quarter units; each division has four subdivisions.
There is an arrow-head, or black triangular mark, between the last
graduation and the commencement to show the position of safety.

. The fuze is stamped T on the ring close to the “time” safety
pin, and P2 on the body close to the “ percussion ™ pin to distinguish
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them, and the time pin is now fitted with a searlet cord loop.  TIf the
fuze is required to act as a percussion fuze only the P pin should he
withdrawn, if as a time fuze only the T pin, aud il as « time and
percussion fuze both pins.

To set the time arrangement of the fuze, the nut is Joosencd with
the “ Key, fuze, universal,” and the ring moved round {ill the
required graduation is opposite the arrow on the body (a black
triangular mark is now in manufacture substituted for the arrow on
the body of the fuze); the nut is then tightened, great cave being
taken to see that it is screwed down as tightly as possible.

The time of burning of the fuze at rest, when set at 30 or [ull
length, is about 16 seconds.

Aetion—The action of the time arrangement is that, on discharge,
the hammer sets bacl, shearing the suspending wire, and fives the
detonator, which lights the end of the ring of composition; this
burns until the channel communicating with the lower part of the
fuze is reached, when the flash passes down it and fires ihe detonntor
and magazine in the percussion arrangement.

Weight, 1 1h. 4 oz3.

Doy FPezes.

Fuze, drill, percussion, D.A., with eap, No. 1.—This fuze is made of
gunmetal, solid, and to the same external dimensions as the service
fuze. The body and cap are bronzed, and stamped * prirs.”

Fuze, perenssion, Do, dmpact drill ~=This dvill fuze s generally
similur in external appearance to tho serviee fuze. 1t consists of u
hollow body, removable cap, and steel split safety pin, which can be
withdrawn and replaced as required; it Is stamped * prinn,” and
intended for use with the drill lyddite shell.

Fuze, drilly I and P., middle, No, 5+.—~The drill fuze resembles
the service fuze, but it is issued empty, and provided with specinl
safety pins which can be withdrawn and replaced as required. A
steel washer is fitted nuder the eap.  The dome and cap are bronzed
to facilitate identification. The fuze is stamped  privn.” ‘

TUBES.

Tabe, friction, copper, solid-drawn, with ball, Mark II.
cleetrie, No. 10, Marks 111 and 1V,
vent-sealing, electrie, U, Marks I to V11,

" " s P, drill)* Mark 111,
Primer, vent, cordite, Mark 1.

”
1

The guns are fixed by friction tubes, except when they are in
connection with a position-finder, when No. 10 electric tubes are
used.  The vent-sealing electric . tubes are for guns on high-angle
mountings, which are fitted with a special steel vent for vent-sealing
tubes, and having no percussion lock, caunot be fired except by
electricity.

* When worn out service tubes will be used instead,
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Turg, Frierioy, CorpiR, SOLID-DEAWN, WITH Bav.
(Plate XL.)

The Mark II tube is of solid-drawn copper, a}ld has a solid head
it is filled with pistol powder, and the bottom is closed by a brass
ball over which is a cork plug, secured by shellac.  The length is
21 inches. . ) )

‘A hole is bored in the tube, near the top, for thg insertion of the
nib-piece which projects right through.  The mb-pwco is solid-
drawn, and has a bole bored 1n it to allow the ﬂash_h-om the com-
position to reach the powder in the tube. The nib-picco is filled
with a detonating composition of chlorate of potash, sulphur, and
sulphide of antimony ; into this is thrast the 1'-0ughened end of a
friction bar, the other end of which has a vertical cye to take the
hook of the lanyard. )

On pulling the lanyard (which should be stretched and thqn
sharply pulled) the friction bar is drawn out, }glntmg the composi-
tiou, anid firing the tube; the central hole gives a passage for the
flash and canses instantaneous action. The gas from the exploded
cartridge drives the tube out of the vent. )

Mark I (without ball) is not used with this gun.

Packed 25 in a tin cylinder.

Tune, Erecrric, No. 10.
(Plate XLV1.)

Mark III tube is made up from three quills cemented t'qgether.
The two Tower ones are filled with mealed powder, as in copper tubes ;
the upper quill contains an cbonite plug about 1 inch long,“in which
two longitudinal grooves are cut to take t_he bare ends of the
terminals of the leads. The ends of the wires ave joined by the
naval bridge, which is surrounded by the priming composition of
guncotton dust and mealed powder, packed closely into the cavity
between the ebonite plug and the mealed powder in tho lower tube.
On the top of the powder in the lower tube is a small wad of gun.
cotton to prevent the priming falling away into the central hole of
the tube and leaving the bridge bare.

To prevent the tube being inserted too far into the vent a frapping
of thread is made on the wires about 1 inch from the top quill.

TLe upper end of each wire terminates in a spiral ‘6-inch long
for joining to the leads from the battery. The spirals are coated
with tin and covered with oiled silk, secured by shellac varnish.
The tube is varnished with shellac.

Mark IV differs from the above in having its wires and poles
coated with tin, and in having its bridge attached with that metal
instead of solder. _

They are packed 25 in a tin cylinder.

Vent-scaling tubes without ball were rve-introduced for use with
cordite charges, but may be used with powder charges, a cordite
primer being inserted in the vent.
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Tusr, VENr-sEALING, BLectrie, P.
(Plate NLVIL)

A full deseription of the Intest pattern of this tubeis given below ;
the other Marks differ in some manufacturing details only.  Murks T
to IV are to be used up for drill purposes.

Muark I was similar to II, but the wires were nob tinuned over, and
the bridge was attached to the poles with ordinary solder.

Mark IT was of solid drawn brass, in construction similar to [If,
bat the wires wero only 18 inches long.

Mark I, the cylindrical portion of the body was entirely filled
with powder, the end being closed by a cork and paper disc, nnd the
wires 1 inch shorter than in IV,

Mark TV, the wires were laid in two slots in the head, and passed
through by separate holes, then throagh an asbestos plug and small
air space, and soldered to two brass poles embedded in o conical
ehonite plug, und the bottom end is closed with a sulphur pellet in
which is embedded a brass ball.  Lf must not be wsed wiless the range
s clear.

Mark Vs similar in construction to Mark VI, but it has the
brass ball as in Mark 1V, and the same precautions are necessary,

Mark VI is identiceal in construction to Mark VII, but the wires
are led through a groove across the head instead of the V-shaped
groove, and it is without the extra b inches of oiled silk wrapping on
the wires.

Mark VII is made of brass boved out to receive the mrrangement
for ftiring by eleetricity. The interior of the body near the liead is
conicul, » hole is drilled in the head throagh which pass two tinned
copper wires twisted together and insulated by varnished silk, on the
interior the wires are parted and fed throngh a V-shaped groove
across the head, they are then twisted together again and wrapped
with oiled silk for u length of & inches, apd terminate in spirals
22 inches from the tube; the spirals are covered with sarcenet.  In
the interior near the head are two cones, tho larger one fitting into
the recess in the body, the small one fitting into a conical recess in
the large cone; they are insulated from each other and from the l)udy
by ebonite; the front end of one of the wires is attached to the rear
end of the large cone, and the end of the other wire passes through
the large cone, insulated from it, and is attached to the rear end of
the small cone. A copper pole is fastened to the front end of each
of the cones, the cones being connected by a platinnm silver wire
bridge, embedded in priming composition. The remminder of the
tube is filled with pistol powder (in present manufacture pellet
powder is used), the end is closed with a varnished cork and shellaced
puaper disc, aud in latest manufacture a paper disc is placed over
the cork plug to prevent it sticking to the cork hottom of the
tnbe box.

Action.—The wires from the battery are connected to the wires
of the tube, and on a current of electricity being passed through
them, the bridge becomes incandescent and fires the tube. The cones
arc jammed into each other and the coned part of the body, and
prevent any escape of gas through the head.

Packed five in a tin box.
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Tope, VENT-SEALING, BLEcrric, P., Drinr,
(Plate XLVIIL)

The body of Mark I tabe is made of gunmetal in threc parts,
serewed together and milled outside, as shown in the Plate. There
are two escape holes through the head, and two holes lined with
ebonite cylinders, through which the wire terminals pass and project
into the interior to form thepoles. These are connected by a platinum
silver bridge soldered to them.

Mark 11 differs from Mark I in having a brass plate fitting into
an undereut slot in the head, and in minor interior details,

Mark IIT differs from Mark II in having tho leads 22 inches long
instead of 18 inches. Earlier issues of Mark 11 have leads 21 inches
long.
These tubes are issued empty. When required for use they will
e charged as laid down in “ Regulations for Magazines, &e.”

Privegr, VENT, CorbITE.

This consists of a stick of cordite, size 20, 4} inches long, for
use with vent-scaling tubes without ball, with powder charges only.
Packed 10 in a box.

g s«(} .



RANGE TABLE FOR 10.INCH R.M.L. GUN, )

Based on Practice of 11.4.81 and Calculation.

. S 40185
7860
weight, 70 1b. - i
Charge gravimetric density, oo Muzzle velocity, 1379 {.s.
nature, I, Nature of Mounting, wrought.iron
nature, common shell, Mark IT or garrison.
Projectile Palliser shot, with gas-check. Jump, 6 minutes.
weight, 410 1b.
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Raxce TasLe ror 10-INCH R.M.L. Gun—continued.
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RANGE TABLE FOR L10-INCH R.M.. GUN.

Based on Practico of 30.8.93 and on caleulation.

Minute 31,024,

weight, 41 1b. . 471
Charge gravimetric density, o-s89
nature, P, .
Proiectil natire, common shell or Palliser shot,
rojeetiie {wci;:ht, 410 1b.
Muzzle velocity, 1028 fx.
Jump, 3 minutes.
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RANGE TABLE FOR 10-INCH R.D.L. GUN, MARK IIJ/9-INCR

Based on Practice of 19.1 and 8.2.97.

nature,

PMuzzle velocity, 1018 f.s.
Nature of mounting, high angle,

Minute 42,971,

weight, 48 1b. 310
Charge gravimetric density, 555
nature, S.P.

. forged steel common shell, filled Iyddite.
Projectile {weight, 410 1b. ’

Mark IV,

Corrected for gun on same level as target.
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Raxge TapLe ror 10-18en RAM.L.
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Rance Tanpk ror 10-ven R.MLL. Gun, Mark 11I/9-ncn-—continued,
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RANGE TABLE FOR 10-INCIT RM.I. GUN, MARK TII/0-INCH,

Brsed on Practice of 22/25.8.08,

e e meime s o Amrlx.'.
822
AMinute 46,109,
weight, 14 1b. 1968
Charge gravimetric density, ~ o2’
nature R.L.G.*
. s nature, forged steel, common shell, flled Lyddite,
Projectile {weight, 401, ’
Muzzle velocity, 568 ..
Nature of Mounting, high angle, Mark IV.
Correeted for gun on same level as target.

. . N | i .
5 minutes’ eleva-. T ' i
o0 per cent, of rounds

2000

t
‘ \
s ooes |oa [am |z ooy 4 a0 | 2678 | o
; ‘ 2875 .

oo tion or deflection | L i : I
Lo ) alters point of E . \ | E shonld fall in
3 i ?.; . impact, CHE ' oo
> e e = - e
Eolog e i L E B
: ) < Pt - ! . | < = f ‘
s 2 { »3 z g ! S S o [T
£ } s | g FE OB b ’[ s hE s 1 3 s | .
PospElEEl e Bl E e g Rl EE
5 3 1 3 ! E7 2 2 ) 2 s | & g £ ! 2
- A - = N g o R H ! - ! 8 o=
P e [ A, I ! :
! | : ; ; B
f.s 1in ;| yards, i yards., e/ o ards. | yards, | secs. ' ards. ! X
! j gz " 20 50 I{ 3'27__)5 i M , | yards } yards. ‘ yards
: PO LT i : ‘
i ; ‘ faz o 1 s || : ‘! v
; | ‘ ! 1
TSRS BT I S 4-07 0 B8, 32 45| 2%00 | 47 .52 | 7 s
Ui om | ooen 1T 3T
| baeo9 1 2wn0 ; i '
: D54 B0 275 ] : :
: . : | R !
sy 1 1 421 | 1 435 b5 2000 ] ol 109+ 50 4°0 | 913
: TAT 0] 2023 ‘ ‘ :
‘3% 16 2050 : i .
©30 44 20TH
[ 41 24y 3000 !
CEE L I S R ag 1o om0 foe comasy w4 a0
i { 47 207 3025 } ;
-1 - . : : | !
513 | N 1 ag a2 s000 i 89 | 2571 1 31 43 | 3o
i i {50 57 950 4 ‘ |
]; 51 53 2925 ; i
I
¥

(B4 3 2880

t
?
l
i
|
J
|
l
|
i 0 54! 2075
[
|
|
|

j‘ Lost 3si 2525 : : | |
A6 0 062 . 4 o407 |2 13585 10 2800 Corss| om0 | 4
‘ D B 5 40l 2776 | 107 By 8 B B
; a6 11 2750 ! ;
( : | loe 41 ) 2028 ‘I | (
: | ! r
s | oes | 4 | osws |2 asder 120 2m00 } e | 2865, 2 ‘
302 | 22 2 2 | 2865, 8 - .
| 57 41| 2075 ] 818 ! o
l‘ ;53 11 2650
‘ 58 40 || 2025 ' {
|
520 } 053 | 4 | 378 | 2 3580 10( 200 || 116 | !
2 35 2 6 | 2903 | o7 . .
| 50 38| 2575 ( B
! 60 7 2550
, i 60 35| 2525 !
992 . : i
522 | 040 ' 4 ! aas |2 asilor sff 200 | 118 29-05{ 26 66 | 5270

Notr.—At ang! 4 : s s s
1all potnt fomm::;s\ales of elevation above 60 degrees, when using this charge, tite shell will probably net

31st December, 1898.
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RANGE TABLE FOR 10-INCH R.M.L. GUN, MARK III/9-INCI;

FOR MIDDLE HILL BATTERY, GIBRALTAR.
(ILeight ubove mean sea lovel 998 feet.)

Based on Practice of 22/23.8.98 and calculation.

03
8369
Minute 46,109,
wcig}xt, 11 1b. . 1968
Charge gravimetric donsity, 5.0 °
nature, R.L.G.* .
— nature, forged steel common shell, filled lyddite.
Projectile iy
weight, 110 1b.
Murzle velocity, 568 f.s.
Nature of mounting, high angle, Mark IV,
; ; ] i ;
3 minutes eleva- | | . 1
. s tivnor deflection | S 50 per cent, of rounds
oy alters point of s ] should fall in
K o impact, 5 §
fed & — ——— = ’ = ‘__" [ A
- & L 7 & R
0 & . = JERRER T S
= -~ PY g X = = | = H .
= - X - ° - Y = <
= s ! = b 3 = i B = =
Elx  Fg &8 g 0 = ER
< E] PR L, % = ‘2 2 = =
&2 2 1 - | a , = S = & =
;
; e ‘ | i
f.s. lin  yards, * yards, | © 7 ] N Coyards
630 128 17 4 463 11 10 30 66
: : 31 : . .
. l i 33 ‘ i
! 1 .
G20 o8 4, 40 1 22, FOIE A TR 31
: : a7 '
n ; 1 ER ! ;
610 07 2 180 1 353 44 91 j 220 34 45 16
49
46 !
47
607 063 2 465 1 52148 104 8032 33 'l 2
40
|
oo
|
604 0°56 3 451 ] 2 361 24 meobouweo | a2 50 57
H2
Y !
%
i {
601 051 4 456 | 2 15 83 13 o202 m 6'5 61
! .5-1 20
aboN2 !
ad 1
203 046 4 a2 25 o 123 3057 80 7o [ih]
36 26 ‘ !
I 36 58 i
i a7 29 g { '
| :
501 | 041 4| 407 | 2z oo o8 o | 18 30 R
oy \
! M0 !
! 3980 Ty
500 037 4 i 302 2 6505060 0 l{ 2700 ] 131 | 3179 e 81 76

Nors.—When using this charge and at anglex of elevation exceeding G0 degrees, the shells cannot be

depended upon to fall point forcmost.

14th January, 1899,
(2984) )



BANGE TABLE FOR 10.INC
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H RALL GUN, MARK III/9-INCR
BATTHRY, GIBRALTAR. ’

FOR MIDDLE HILL

Based on Practice of 19.1 aud 8.

(Height abore monn s¢

Charge

Projectile {

Minute 42,971,

weight, 48 1b.

gravimetric density,
nature, S.P.
nature, forged ste

weight, 410 1b.
Muzzlo velocity, 1048 f.s.
Natuare of mounti

ng, high angle,

3

70
07

19

Mark IV,

a-level, 998 feot.)

92.97 and Calculation.

¢l common shell, filled lyddite.

loggy
SAGY

t——

5 veloaity,

3}

840

$43

$34

[ =]

Slope of descent.

19

‘11

67

i.‘) minutes’eleva-
tion ardefiection
alters point of

jmpact.
e
: S
Vo=
[ o f 2
- S
s 003
[ | —
yards, | yards
b 1251
4 1263
4 12°80
-+ 1204
3 13409
2 1324
3 153024
4 1309
o 12-04

e
&
s
s
£
3
=
=
2
5
D
L=
3
=

Elevation {((Quadrant).

He

T
:
I
1
i
i
!
)
5
|
!
(
i

.‘

|

H000
875
8950
8925

8900
8370
B4a0
8825

Drift right.

yards.

105

203

280

304

Time of flight.

1

@
&
8
“

3640

36°90

3740

3985
41490

47165

|

50 per cent. of rounds
should fall in

\
|

Length.

y

yards.

111

113

115

17

119

121

123

j A}

119

Breadth,

yavds.

61

65

70

yu

Height,

rds,

i

10}
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Ravar Tavee ror 10-ixc RALL Gox, Magk T/ iNcn—condinued.

2
3
2
tp

a2

83

80

=29

wa

2y

82N

N

NN

IS
=1

N

7

i
(

5 inutes’ eleva-
tion or deflection
alters point of
impaet,

057

(LR

a-n3

0-nt

AR

043

047

045

o4

043

(LY

040

|
|

yards,

B

10

10

10

16

17

(2984)

Laterally.

yards,
12°50

1265

1251

1236

joee

2oy

1163

119N

1134

11°19

1104

1080

Deflection for drist,

i

15

3

an

Elevation (Quadrant).

yards, |

X500
NiTh
8700
K72H
ST00
NUTH
8ol
BGLH

8500

BY2D

ENIUY
ST
sS40
ST

Ko
4D
RN
825

8300
HITH
K2

RN

K200
SITD
sLh0
S

K100

000
RUD]
U0
TO25

7900
TN
TR

TR

800

it.

Dyiferi

yards,
3

It

412

v

135

113

il

84

wh

Time of flight.

FOUR,
ERAN W

H0+56

Hleyl

ey am

ne

O30y

0 Rt}

1

R U

MIgNY

ey Rethi}

!

|
v
|

a0 per cent, of rounds
~honld fall in

COR | .
= - .1
to z 1 i
g ARG
= : =
| yawrds, ] vands, I vards,
yoonT o vt
115 0
115 83
115 87
s 1o !
115 { s
i
15 | 101
115  IEEN)
]
ns owee )
114 113
114 1271
1t 1244
13 13
1881 J S
i 2
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Ranar Tapre For 10-vem R.MLL. Gun, Marx 111/9-iven—continued.

t 5minutes’ eleva- .
. tion or deflection & 1 50 per cent. of rounds
= alters potnt of o E should fall in
3 o impact. ] ~
3 g P £} ] -
- 2 - <2 < : &
~ -~ -
N o | 8§ g g | & :
2 2 ; 5 S < = 3 £ 4 “
F] S 3 g S 3 2 » o g %
g & £ 3 ] b 2 g g & B
L 2 = Y 2 - = pr=1 ’3 Al\- 3
= # 2 3 a =] a = P =
‘______,______—_——-—_,__.—._———' e
f.a. i ards. | yards. | ° o yards. | Secs. | yards, yards, | yards.
827 0313 yu y10-75 3 3362 508 | 57°68{ 112 | 1472
62
62
! 63
827 038 18 1060] 4 46 ae | 57-83 111 | 1570
827 0-37 18 1046 | 4 13|63 38| 7200 | 530 | 5808 110 | 15
§3 45, 7175 ! :
63 a2 || T80 .
63 53 || 7120 ‘\
827 036 10 1032 4 o2 )6t 44 7100 § 642 | 58+30 ) 109 162
64 11 7075 |
61 18] 7030 |
i o4 2 7025 ‘I
827 036 20 10718} 4 91|64 3 7000 ‘ 533 | 6850 | 108 | 1678
64 37| 6076 !
1 64 41|l 6950 [
61 50 || 6925 ! !
It |
827 ' 035 21 1003 | 4 4116t 56 ee00 || 865> | 987 107 176 .
| : 6y S|l osEd |
' [ 65 9 6850 !
| (65 15| 0825 |
! '
821 ! 035 21 089 | 4 50‘05 21 || 6300 l 674 | 5887 106 | 131 |
|
|
827 034 21 974 B 6700 586 | 59°06 1035 187
6675
6650
6625
827 033 22 960 | 5 10|66 8| 6600 506 | 5924 104 | 1975
66 14 || 6575
65 20 || 65350
66 25 (| 6325 !
828 032 22 945 | 5 20|66 30| 6500 607 | 59+40{ 103 | 20-2
66 36| 6476
66 41 (| 6450
66 46 || 620 ‘I
!
823 032 23 940 | 5 30|66 H1| 0400 1| €18 | 5960} 102 | 208
66 ST | 637H
67 3| 6380
67 8| 6325
i | !
828 031 23 916 | o 4167 13| 6300 [ 627 59°75| 100 | 215
67 19 6275 X
67 24| 6250
67 29 | 6225
828 0-30 24 9:01| & H0 |67 31| 6200 635 5990 99 | 22+3
67 391 6175
67 41 6150
67 49| 6125 |
s | o0 | 2¢ as7| 6 oler st cwo | 645 | eo-os| 93 | 231
67 o9 [ 607H !
68 44 6030
68 0| 6050
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Range Tasre For 10-incn R.M.L. Gox, Mazk III/9-1Ncr—continued.

6 minutes' cleva-

K tion or deflection . ! = ( 50 per cent. of rounds
i+ alters point of o g ! should fall in
3 o impact. E £ b
> 5 e 5 ! Pe) —
R 503! - R
0 o . = < . A
= = Lo S § a "E,, = . =
a8 s . 5 3 g . i < = = -
] o % o 2 ¥ 0% - @ ) ] £
el o2l 80 | B2 £ B 5RO
& @ & A A R & ) B = M =
s 1in | yards, | yards. | © ' L tym‘du. yards, | secs. | yards. | yards, | yards.
509 029 24 873 6 12]68 14 6000 GHd 60-22 97 239

63 19 HOTH

{68 24 5050

69 29 || 5925
§29 08 25 858 | 6 24763 33 8500 663 604 05 § 243

68 40 || 8875

oy 44 || on0

o8 49 |l 6¥2s
830 028 25 8°43 6 36| 63 51 8800 670 6052 94 255

63 m il 5775

69 4l BTHD

@ ol 5725 |
830 027 25 829 6 48169 13 H700 ; 679 607 92 363

69 18 [{ 5676 !

69 23 || G50

60 23 || n6us i
en1 | o2r | o5 | 8w {7 oleo sl acoo !l es7 | coss| e | 271

rgo w7 |l 5ets |

69 42 || 5550

69 46 5520
831 026 25 §:00 7 11169 50 5000 695 6103 89 2749

69 & 5475

0 0 [ 5150

14¢h Januvary, 1899,



RANGE TABLE FOR 10.INCH ]{

70

M.L. GUN, MARK I11/9-INCH

v

FOR DEVIL'S SPY GLASS BATTERY, GIBRALTAR.

(ILeight above menn ses levol, 1,313 feet.)

Based on Practice of 22/2:3.8.98.

- o 10155
. %6
AMinute 46109,
woight, 14 1b. 265
Charge gravimetric density, —go
nature, R.L.G.
Trojectile nature, forged gteel connnon shell, filled Jyddite.
rojectt weight, 410 1b.
Muzzle velocitys 568 f.5.
Nature of mounting, high angle, Mark 1V,
‘ - —
: sminutes’ eleva- ! s
o s tion ordeflection R | 50 per cent. of rounds
= | alters point of £ g ; should fall in
x e impact. J 5 5 !
T g — =, = 1 - .
=l g e Iz e o m B
r & { . i - : =~ = . =
= = { =S 5 i = | s .
[ e - b2 | SO = = .
E ° & | £ : | & 4 - e E = £
Eleg gl g £k S T - -
g ! 2 5 R 2 s 0k £ s <
&= i 7 ! g, M = B8 A & B & =
i s tin | yavds. ygavds, 7 : ‘i _"0 ! y:‘\;'()l_s. i yards, | sees. | yavds. | yards. | yavds,
| e o i ) ) B
6l 1005 t — |50 i1 g9 | 2600 85 304 '
‘ !
: ’ ' oo | -
nit 066 — s 101 P RS B ) 91 l a3
| H
‘ : .
) |
630 038 2 TRV ITE I I R TUNIE§ 50 } A
' i | L
! : |
. '
53t d 051 30 46y o2 o | 30715 a3 68 61
4 r
i !
i | ! :
¥ ! .
v | oo 1 ! 15t ; » Towes | s07s L m T @
) | ; |
i : *
: 5 ;
62t | 0wz 4 A3 ] 2 L Lm0 | srEs . 31 s | 7
’ f / ?
| g | ‘ |
619 038 5 | o4 2 135 3187 (\ 30 86 70
} : i
611 0°34 5 | 407 | ¢ S o328 | 20 90 83
| i ! |
! | g | \

NoTE.—When using this charge and at angles of elevatio i ¢
depended upon to fall point foremgst. g elevation exceeding 60 degrecs, the shells cannot be

14tk January, 1899.



RANGE TABLE FOR l-,IN(lH AIMING RIFLE.

Based on

Minute 49,629 () and (5).

Practice of £5.6.00.

T

Tt

AxyuenirioN, Kigcrric, Arviyg Rivek, Mawrg IV, M. or KN, ox
Prrerssioy, Mank 1.

Muzzle veloeily, 1100 f.s.

Slope
of

1

descent.

. Range.

{

5 minutes’ elevation
or deflection alters
point of ifmpuct,

i
D Yert ically

i

4

or
Interally.

i
L in ' yards. |
i

313
149
LU
vl
A5

35
tig
oo
23

19
16

I
12
10
o
8

e e e OT OV

31
31
30
30

20

29
28
27
o7
26
25
25
2%
23

90
piais

21
20
19
18
18

18

17

17
17
17

i

yards.

0
0
0
0
0

RO RS bbb et o et ek e

[E28 S- E 0 £

3
3
3
3
3

‘14
20
43
58
T2

87
‘0t
‘16
31

40

60
Tk
59
03
18

32
47
61
76

U1

*05
20
34
40
63

!
;
i

|
|
i

Ernevariox,

(4
[\
0

[N

M

[ RPN P i et

e

Y
i

&

fie e v AL L

RANGE. :

50 per cent, of rounds
should fall in

! Length. | Breadth.” Height.

!

16
52

48
&
21

38
55
12
30
10

]
30
52
15

3%

o=

43

10
38

4
3

yards.

100
200
300
400
500

600
o
800
200
1000

1100
1200
1300
1400
1500

1600
1700
1800
1900
2000

2:00
2200
2300
2100
2300

. yards.

I

i

i

10
10+
10
11
11 -

e &

125
132
139
147
156

166

yards,

036
038
O =40
043
0 46

050
055
061
0-69
077

087
098
1-10
1-23
1-37

1:53
170
187
2:05

235

|
!

© yards.

{

30
10

52

61
78

cCocQTQ

04
12
32
36
84

b pd i S

‘16
53
06
34

SR TR

5
S
N

455
520
590
664
740

Norte.~—When firing over water at 1,000 yards range the bullets ricovheted
about 1,200 yards more, coming to rest at a range of about 2,200 yards,

16t October, 1900,



DRILL.

10-:INCH R.OLL. GUNS, IN CASEMATE OR OPEN
BATTERIES.

A gun"detachment consists of a Gun Captain, a Gun Layer, and

" ning other gun numbers. . .
It falls in and is told off as described in * Garrison Artillery

Training.” '
For Gun Captain’s and Gun Layer’s duties, see ‘Garrison

Artillery Training.”
To PREPARE roi ACTION.

Gun Group Commander. Gun Captain,

" A Qroup ... Prepare for Action.” “A1 ... Prepare for Action.”

At this order stores are brought up as follows :—

Gun Captain.—Key of hydro-clinometer when used.
Gun Layer.—Sights, pointer for traversing arc, tubes, tube box,
* lanyards, pricker, and vent server, For drill, a drill tube.
2.—Side arms.
3.—Wedge wads, hoisting tackle, and traversing Landles.
_ 4.—Iron-pointed lever, elevating wheel, rammer rope, and assists
2 with side arms.
5.—Iruu-pointed lever, elevating wheel, and rammer rope.
6, assisted by 10.—Bucket (filled) and brush. For drill, a zine
- ¢ylinder and drill cartridge.
7 and 8, assisted by 9.—Transporting barrow and brush, two
selvagees, fuzes, and fuze implements, sutomatic gas-checks as
»ordered (in boxes with the lids unscrewed), running-back tackle, and
.piece of chalk. For drill, a drill shell.

The following stores will be brought up, and such others as are
- considered necessary locally :—
Cans, oil, lubricating, one to four guns per work ; hammers, two
per battery; spanner, hydraulic buffer, one per work (tension buffers
“are fitted with a permanent handle to the screw plug, to facilitate
" the release of air) ; spanners, McMahon, one per battery ; clinometers,
rone per group of guns; extractors, two per battery; wadhooks, one
- to every three guns.

The Gun Captain will satisfy himself that the buffer is properly
" connected up, and contains the correct amount of oil; that the cap-
squares are properly secured ; that the clip plates are secured to the
—carriage; that the hydraulic buffer is properly filled, and piston-rod
connected up, and that a piece of paper is placed in the gas-escape
-hole; that the racers are clean, and that the tops of the side pieces
-of the slide are free from grease or moisture.
When position-finder is used, he sees that the firing plug is ready
ereuse, and that the electric lanyard is attached to the proper binding
‘screws,
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The Gun Layer receives the tubes from the shell store, straps tho
tube box ronnd his waist on right side, and lays the lanyards over the
cascable, placing the loop of the safety lanyard over, and the hook of
the firing lanyard through, the lanyard guide. He fixes the sights,
taking care that the fore-sights fit correctly, and thut the deflection
leaves of the tangent sights work easily. He drifts the vent, places
the pricker in the loop on the side of the carriage, examines the vent
server and places it in the vent with the loop over one of the hind-
sights, and sees that the pointer for traversing arc is let down. With
P.F. he attaches the electric lanyard, coils it up, and places it in the
safety-firing plug recess.

2 places the sponge and rammer in the brackets on the right of
the slide; the sponge head should be well clear of the water in the
tank.

3 puats on traversing handles and secures the hoisting tackle to
the loading bar, overhauling it till the lower block is at a convenient
height for hooking on to the selvagee on the projectile; hooks the
lower bluck to a loop on the left mantlet; removes the tampeon,
placing it on the right of 6 when under cover, ships the port bar,
places the wedge wads in a convenient position, and coils down the
rammer vope clear of the racers. b assists if necessary.

4 places the iron-pointed lever in its supports, puts on clevating
wheel, coils down rammer rope clear of racers, and assists 2 with
side arms.

5 places the iron-pointed lever in its supports, puts on clevating
wheel, and assists 3 if required.

6 supplies the sponge tank with water (this shonld be well clear
of the sponge when resting in the tank); places tho sponge bucket
and brash on the left of 4’s position when under cover ; loosens lids
or rewoves bands from covers of cylinders as required, if not already
done. At drill he places the zince cylinder with drill cartridge at the
head of cartridge lift or outside cartridge store.

7 and 8 place the transporting barrow, brush, and sclvagees at
the head of the shell lift or at the shell store, the automatic gas-
checks in box, with lid unscrewed, close to 4. When wood time
fuzes are used they will place them, with hook borer, in a convenient
position for the Gun Captain. They overhaul the running-back
tackle and place it in a convenient position in rear of tho slide. At
drill the drill shell is placed at the head of the shell 1ift or at shell
store.

2 sees that tho traversing gear is oiled and in working order,
supplies himself with the wadhook, and, assisted by 3, secarches the
gun, taking care that the pricker is not in the vent, and replaces the
wadhook. He then supplies himself with the sponge, and, assisted
by 3, sponges out and replaces sponge.

3 cxumines the bore to sce that it is clear, and that the grooves
are free from grit, and assists 2 to search and sponge out. The port
bar will not be unshipped till the gun has been loaded.

4 and 5 sce that the elevating genr is oiled and in working order.

Bach number will report to the Gun Captain regarding any
damage or deficieney.

After each number has completed his work as above, ho goes
under cover.

The positions of the various numbers under cover are as follows.
They should, if possible, be sitting or lying down:—

Gun Captain.—Where he can best regain his position for superin-
tending the working of his gun.
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Gun Layer.—On the left of 4.
2 and 4.—On the right of the gun.

3 and 5.—On the lett of the gun. )
2 and 3 beine next the muzzle, and 4 and 5 outside them.

6 and 10.—At the head of the cartridge lift, or at the cartridge
store or depdt. ]
7, 8, and 9.—At the head of the shell 1ift, or at the shell store
or depot.
To Loao.
- Gun Captain.

Gun Group Commander.

“dA Groupor A1 ... Load” “41 ... Load”

On this cemmand, the Gun Layer mounts on the slide, connects a
tube to the fiving lanyard, adjusts his sight (except in Case I11), and
goes under cover or returns to sighting step. As soon as the gun
has heen ran up, and the iron-pointed levers have been removed
from their sockets, he will put the tube in the vent, except in Case I,
when the tube is not to be put in the vent until the final range and
deflection have been put on the sight, and if the safety lanyard is
not used, not until the gun has been laid.  When the gun is run up
for the first time, he adjusts the safety lanyard, and fixes it to the
sighting post, before putting the tube in the vent.  For directions as
to method of fixing and using safety lanyard, see “ Garrison Artillery
Training.”

3 ‘moves into position, ships port bar (if msed),* withdraws the
cartridge from the cylinder-with his left hand, resting it in the hollow
of his right arm, and places it in the bore, choke to the front.

6 or 10 supplies o cartridge to 3, bringing up the cylinder on
his left shoulder, lid to tlre rear, and standing to the right rear of 3
(6 and 1U will change duties when requirvod at the discretion of
the Gun Captain).

2 receives an automatic gas-check from 4 and places it iu the
bore (at drill going through the motion only), with the painted
side towards the cartridge. :
.7, 8, and 9 bring up the projectile on its barrow. 5 casts
loose the lower block of the hoisting tackle and hands it to 2, and
passes the running end throngh the snateh block. :

3 shifts the upper block till it is over the muzzle; 2 liooks the
lower black into the selvagee round the projectile; 3 then gives the
signal to ““ Hoist away ” by raising his right arm straight above his
head. 2 and 3 steady and gaide the projectile, 2 attending to the
lower block, and 3 to the upper block of the.tackle. 3 shifts the
etipty barrow clearof the loisting numbers, 7 removing it altogether
after the projoectile has been rammed home.

The projectile is raised by the following numbers :—5, 6, 7, 8, 9,
and 10. The numbers manning the hoisting tackle should stand as
close to the slide as possible.

. When the hydraulic lift is fitted, 2 and 3 will attend to the
raising of the projectile.

. When the projectile is high enough, 3 again raises his arm above
his head, and with 2 forces the projectile into the bore. 3 again
raises his arm and waves his hand across. The hoisting numbers

* For first round the port bar is shipped at % Prepare for action,” and not
unshipped until the gun has been loaded. '
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then cuse off. 2 casts loose the selvagee and throws it on to the
barrow, and, assisted by 8, forces the projectile well into the hore.
He then receives the rammer from 4. 3 uneaps or removes the
wafety pin from the fuze, and pushes the tackle clear. 4 supplies the
ranumer, with the right rammer rope attached. 8§ supplies the left
rammer rope; 3 hooks it, and with 2 steadies the rammer stuve,
T'he rammer ropes are manned by—-
Right side .. .. .. .. 4,6, and8.
Left xide . .. - .. B, 7, and 9.

2 and 3 raixe their arms, wnd the projectile is rammed home,
When home, 2 and 3 agnin raise their arms, detach the rammer
ropes and hand them to 4 aud 5, who coil them down elear of the
working of the gun; they then spring the ranmer.*

3 inserts a wedge wad, and 2 and 8 press steadily home, jamming
it under the head of the project’le with two smart taps (at drill going
through tho motion only) : the rammer is then sprung and réplaced
by 2: 5 overhanls the hoisting tackle, hooking the lower bloek into
loop on Teft mantlet, and 3 unships the port bar.

The Gun Captain now gives the signal to “ R up,” by raising
both arms vertically above his head.

At this signal 4 and B put their fron-pointed levers in the sockefs
and benr down; should the gun run up too rapidly, they vaise their
levers and eheck it

When the gun ix ran up, the Gun Captain signals “ Halt” by
holling up his right hand; 4 and 5 1aise theiv levers till the sockets
toucl the stop plates, and veplace them.

2 aud 3, assisted by 9 and 10, close tie mantlets,

To Lay axp e,

. . - . TNl
See  Garrison Artillery Training.

2 and 3, axsisted by @ and 10, man the fraversing handles and
vemain on them till the gun ix fived. 4 and & man the elevating
‘wheols,

In _(,‘nso .I, after }za\"in;_r set his sight to the final range, the Gun
Layer mserts the tabe in the vent,

To Sroxar Ovr.

After thring, the Gun Layer replaces the vent server, examines
the safety lanyard, or with position-finder, Caxe T, coils ap the
lanyvard and puts it in the fiving plug recess or suspends it from the
roof ont of the way of the detachhment. 4 and 5, assisted by 9 and
10, attend to the mantleis. 3 ships the port bar. 4 sapplies the
sponge. 2 and 3 xponge out the gun. 4 replaces the sponge,

To Rex Back axp Usnosp At Drinn.

As soon ax the gnn hax been fived, the Gun Layer having veplaced
the vent server, the Gun Captain gives tho signal to ran hack by
holding up both arms vertieally above his head.

* Should the projectile bo ** wol howe,” 2 aud 8 raise their arms and wave
their bands twice aerows; tho projectile is then foreed home. A bruss serew on the
rammer stave shows when the full eluege and common shell are * home” If a
different charge or projectile of a dilferent length is heing used, the ranmer must
be marked accordingly. '
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He then disconnects the traversing gear by shifting and keying
up the handle, 6 and 7 fix the running back tackle, take two turns
round the bollard, and hold on to the fall. 4 and 5 then apply their
levers and bear down, 2 and 3 attending to the pawls. The
traversing handles are manned by—

2,4, and 10.
3, 5,and 9.

The Gun Captain raises his right arm and the numbers heave
round, the Gun Captain following up the right front roller with a
wedge wad, the Gun Layer attending: to t]_le safety l:'a,ny.m-d, As
soon as the gun is back, the Gun Captain again raises his right arm.

4 and 5 then apply their levers and bear down; 6 and 7 remove
the tackle; the Gun Captain shifts the gear to traversing.

The numbers (except 4 and 8) remain on the traversing handles

until the carriage is lowered.
The gun isgunlon,ded by the same numbers who loaded it, 3

shipping the port bar, and 4 supplying extractor and wadhook.
ER)S soon n.fthe gun is unleaded 4 supplies the sponge, and 2 and

3 sponge out.

For ‘ Actiown,” “ Unper Cover,” * Miss Fire,” * Cease FIring,”
“RepracEMENT oF Casvanties,” “DETsacnMENT REAR,” sec

“ Garrison Artillery Training.”

DRILL ¥WOR 10-INCH GUNS IN BARBETTE BATTERIES.
(With Sunken Ways.)
The guns are fitted with muzzle derricks and supplied with

loading stages. o .
The running end of the fall of the hoisting tackle is led through

an 8.inch snatch block, which is hooked into a permanent eye let

into the wall of the parapet. .
Two metal blocks are hooked into the loops or eyes on the

derrick, and the rammer ropes aro passed through them.
The drill is the same as for guns mounted in casemates, with the

following exceptions :—

To PREPARE FOR ACTION.

There are no mantlets and no port bar.

The following additional stores are brought up :— '

3, spun_yarn, with which he mouses the upper block of the
hoisting tackle, which he then overhauls.

4 and 5, each a 4-inch snatch block, through which they pass the
rammer ropes.

5, an 8-inch single block, through which he passes the running
end of the fall of the hoisting tackle.

7.—Tackle for hoisting projectile on to loading stage. (When
the projectile to be used is known, it would be placed on the stage .
at “ Prepare for Action.”)
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To Loab.

The cartridge and projectile are bronght up on opposite sides of
the gun.

4 and b5 raise the derrick ; after the projectile has been rammed
home, they throw back the derrick.

5 rounds in the tackle, chock-a-block, the running end of the falf
being left on the ground close to the leading block, and free to yun
on the recoil of the gun.

7 and 8, assisted by 9 and 10, place a projectile on the loading
stage. They run it under the muzzle of the gun, and after the gun
has been loaded romove it.

The snatch blocks are hooked for loading by 4 and 5, unhooked
by them after the projectile has been rammed home, and laid down
with the rammer ropes.

With guns that ave run up by levers, with ropes attached, 4 and:
5 place the iron-pointed levers in the sockets and lay them down
when the gun is run up; 2 and 3 man the lever ropes and bear
down. Should they observe the gnn runuing up too quickly they will
come up on the ropes.

After the gun has been fired, 7 and 8 run tho loading stage under:
the muzzle, removing it after 2 and 3 have sponged out.

If no crane or derrick is available for lifting the projectile on to
the loading stage, it can be rolled up on & plank. In such cases the
fuze should be tixed after the shell is on the stage.

The detail relating to the transporting barrow does not apply to
this drill, and is ouly used for conveying projectiles to the loading
stago.

N.B.—For guns mounted “en barbette,” without sunken way, u
transporting barrow is used for the conveyance of projectiles to the
muzzle of the gun, instead of the loading stuge.

(1]

DRILL: FOR 10-1NCH GUNS IN BARBETTE BATTERIES
WITH FIXED LOADING STAGES.

(With Sunken Ways.)

The slides ave fitted with loading derricks and stages (one derrick
to be kept in store, also the opposite winch handle and brake; the
derrick post is to be left on the slide). The running end of the fall
of the hoisting tackle is led through a snateh block, which is hooked
to the foot of the derrick. If guides for rammer ropes are attached
to the carriage, snateh blocks will not be required.

The drill is the samo as for 10.inch mounted in casemates, witl
the following exceptions :—

To PrrpeAre ForR ACTION.

3 brings up spun yarn, with which he mouses the upper block of
hoisting tackle, which he overhauls, placing the lower block on the
loading stage. 4 and b pass the rammer ropes through the guides
on the carringe.

If snatch blocks are necessary they will be brought up and used
ag with barbette batteries with sunken ways,
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To Loab.

The cartridge and projectile arc brought up on opposite sides of .
the vun, .

2 and 4 or 3 and 5 (on their own sides) attend to the ]om!mg
derrick, 2 or 8 fixes the catch to secure derrick to post for loading,
8 hooks lower block of hoisting tackle.  After the projectile has been
rammed home, 2 and 4 ov 3 and 5 lower the derrick.

The projectile is brought up, ax W}t]l guns in casemates, on ’Ehe :
rieht or left of loading stage, depending on which side the derrick
is used. :

To run up, the Gun Captain will give ““ Stand clear”  As soon as
all the numbevs arc clear from the front of the iron-pointed levers,
he will give the signal to * Iun up.” 4 and 5 then haunl down the
check ropes on theiv iron-pointed levers, walking round the drum as

the gun runs up.

DRILL FOR 10-INCH RALL. GUN ON HIGH AN(J!.AE
MOUNTINGS, MARKS I, II, AND IIL

The -drill is the same as that for 10-inch guns on cascmate

mountings, with the following excepti:)ns —
The detachment consists of Gun Captain, Gun Layer, and seven

other gun numbers.
To Prerart vor ACTION.

Gun Layer.—Rimer and tube extractor, instead of pricker aund
vent server - the gun being always laid by Case [1I, sights ave not
nsed, nor ave iron-pointed levers, wedge wads, or running back
tackles required.

3.—Pressare gauge and spanners.

4.—Instrument for nicking on gas-checks.

8.—Qne set of hoisting tackle.

The Gun Captain will see that the roller path is clean; he will
attach the pressure gauge, and test the pressure in the cylinders,
aud test the level of liquid in each cylinder. (For method of
charging and testing cylinders, sce pp. 28 and 37.)  He will sce that
the clip plates are secured to the mounting.

The Gun Layer prepares for dummy round by lifting up the
hinged cover of the vent, inserting an clectric > tube (tubes electric,
V.8., with ball are not to be used with these guns when the chamber
is empty, as they have been found to damage the bore): lie lowcers
the hinged cover and secures it with the keep pin. The Gun Captain
will be careful to see that no one is in front of the gun wheu the
tube is fired; he will also be responsible that no charge is in
the gun,

There being no vent server with this gun, the old tube is always
to be in the vent during sponging out and loading.

2 sees that the trolley is in good working order.

6 places the sponge bucket close to the sponge head.

7 and 8 hook-the upper block of the hoisting tackle to the
derrick and mouse the hook, overhauling the tackle until the lower
block is in a convenient position for hooking into the selvagec round
the projestile, , o



To Loan,

The Giun Tayer conneets np an clectric tube {o the lanyard, and
after the rammer s been withdeawn and 2 and 3 are off the
parapet, ho plages the tabo in the vent, seeing that the lanyard is
hanging so that it will not be cut by the recoil of the gun,

2 and 3 mount on the parapet. 3 withdvaws the cartridge from
the eylinder and places it in the bore, choke to his left; 8 supplies
the cartridge to 3 and stands close to the parapet on tho left side of
the mounting, 5 assisting 6 : 6 replaces empty cylinder. 2 roceives
the rannmer from 4, and with 3 rams home the eartridge carefully,
the rammer on withdrawal beiug rested between the parapet and
mounting,

7 and 8 Lring up a projectile on its barrow; 4 (or & if the
derriek is on the lefi side of the emplacement) hooks the lower Dlock
of the tackle to the selvagee round the projectile and nicks on the gas-
check ; 2 then gives the signal  Hoist qweay.”

The projectile is raised by 4, 7, and 8, or 5, 7, and 8, according
to which side the derrick is; tlie running end of the full being led to
the frout, close to the parapet, and the divection of the pull from the
head of the derrick being such that the hoisting numbers are not
ander the weight.  When the projectile is high enough, 2 again
raises his arm above his head, and with 3 forees the projectile on to
the loading trolley. 2 again raises his arm and waves it aoress.
The hoisting numbers thon cusa off ; 2 casts loose the selvagee and
throws it on the barrow, 2 and 3 then move the trolley round in
front of the muzzle; 3 uneaps or removes the safety pin from the
tuze, then releases the projectile. 2 and 3 raw it homo and withdraw
the rammer, und 2 hands it back to 4, who replaces it. 2 and 3
then place the trolley on one side clear of the muzzle, and dismount
off the purapet. 7 romoves the barrow aund selvagee. 8 overhauls
the hoisting tackle.

Nore-—The gun runs up o the firing position immediately after
recoil.

To Ty axe P

See Case 1II, General instructions, * Garrison Artillery
Training.”

To Sroxai Our.

Ou account of tho division of the charge into quarter charges,
there is an increased risk of residune of silk cloth being left in the
bore ; it is thercfore neceszary that the operation of sponging out
should be careyully wnd thoroughly performed.

To Crast Firixa axv RErrace Stores.

The Gan Captain sces that the gun is depressed until the muszle
touches the parapet.
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DRILL FOR GUNS ON SMALL PORT CARRIAGE.

The drill is the same as for guns in casemates, with the following:
exceptions :—
To PREPARE FOR ACTION.

10 brings up handles of following-up gear.
Gun Captain will see that the ram is in good order.

To Raise 1 Guy py Ram.

Prepare to Raise the Guan.
Raise the Gun, *“ Halt.”

2, 8, 4, and 8 man the pnmp lover handles of the ram on their
own sides; 6, 10, 7, and 9 the winch handles of the quick-motion.

scrow for following up (on their own sides).

Rarsivag 1HE Gux sy Screw Lirt.

In the event of failure of the hydraulic ram, the slow-motion
screw must be worked. This will require four numbers on each

handle, to be relieved when necessary.
N.B.—The gun captain attends to the release valve, and must be.

careful after each change of position of the gun and before firing that
the release valve is open until the gun rests on the trunnion blocks,.

when it should be again closed.
. The spsnge and rammer being slung from the roof, 10 will assist:

4 to supply and replace them,
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INSTRUCTIONS FOR USING THl LARGHE CLINOMETER.

To read the angles marked on the diwn—The brass dram is marked
in degrees, commencing at 0 on the top to 15°% at the bottom,  Kaeh
degree is subdivided 1nto 12 partss eaclt small division therefore
represents angles of H minutes.

The seale is vead from right to left, thns—

B g B

the reading opposite the arrow wonld indicato an angle of 2° 25,

To lay a g at any wngle up (o 45°,—Unserew the drum, until the
A points to the elevation required, place the clinometer, thus

on the plane surface cut on the brecch, und elovate the guu until
the bubble of the spivit-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 hreech of the

gun—

For angles of elevation greater than 45°.—Subtract the angle of
elevation required from 90°, unscrow the drum to this reading; thus,
for 60° unscrew the drum to 30° and place the instrnment on the
breech of the gun, thus-—

and elevate until the bubble is in the centve of its ran.
(2984) .
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Preservation and Adjustment of the Instrument.—In order t,
preserve the clinometer in efficient working order, it is necessary
to keep the working parts free from grit and dust as far as possiblg
As excess of oil is apt to cause the adhesion of grit, only suflicient ié
to be applied to make the screw work smoothly, and to keep the steg]
parts from rusting.

On no acconnt should the instrument be tuken to pieces, ag it
requires specinl tools to put it together again.

Instruments are issued in correct adjustment, and with due care

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

(a) Carvefully clean the planc surface cut on a gun for use with
the clinometer. '

(b) Turn tho drum to zero.
(¢) Place the instrnment on the plane surface and elevate oy

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

(2) Turn the clinometer end for end. '

(¢) Should the bubble not return to the centre, the instrument
is out of adjustment.

(f) As the amount of the crror will generally be small it ig
advisable to add or subtract the error, as the case may be
rather than correct the adjustment. !

(y) o ascertain the error after complying with (d), turn the
drum until the bubble is again in the centre of its run.
one half the reading on the drum is the index error. ’

(k) Tf the reading falls on the black markings on the drum, adg
half the amount when sctting the clinometer for’ anv
required elevation. Y

©) Tf the reading falls on the red markings on the drum, subtract
Lalf for any required elevation.

If it is required to adjust the clinometer to have no index error
set the drum to kalf the ascertained index error, and bring tho bubble
to the centre of its run by manipulating the capstan-hcaded nutg
(using a tempered steel wire just fitting the holes in the nuts). Then
placing the drum at zero, clevate or depress the gun till the bubble

is in the centre.
Reversing the instrument end for end should not alter the central

position of the bubble ; should it do so, proceed as before until there
18 no change.

APPARATUS, POSITION-FINDER (P.F.).
RANGE-FINDER, DEPRESSION (D.R.F.).

These instruments are issued as authoris i

. g ed by Equipm
Regu!atlon_s, and full particulars as to method of usyi’ng ghc?n :,le-:
contained in separate handbooks.
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