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¥OR TUE

9-inch Rifled Muzzle-Loading Gun

of 12 Tons.

GUNS.
Plates I § II.

Mark L. Marks IT,

Mark V.

Marks VIa,

" Rifling.

length e

grooves § depth in,
L 1\\'it|th ”»

material k
deseription ...

Vent.

bore
€Clhamber ...

13 at muzzle

number ...

distance from end of

1075 10t
(5 G
018 018
15 15
copper copper
radinl radal
9:7 97
cylindrical j conical

43 at muzzle | -

104
6
018
15
copper
radial

97
conieal

A _l_\i:)’y -

IIL IV, Vin, Vic.

Material cxterior wt. iron wt. iron wt. iron wt. iron,
AEEIL L tube : steel steel steel steel,
Loiist) nominal  in. 147 147
AONELY < total e 156 156
Preponderance cwt. nil 5
£ J calibre P 1) 0 9
m’ length % 125 125

[system w el Woolwich | Woolwich

twist in calibres JI.Otolin [I. O to 1 in

in.from
muzzle, re-
mainder U
1ia 35.
a8
27
005
07

steel.
radiel,

2'5
conical,

A few Mark II guns have the same length of rifling as Mark I.
The different marks of guns are casily dlstuwuxshed from onoe another
by their external appearance as shown in P]atc L
~ Mark V differs from Mark IV only in having thc tmnmons
0-375 inch further to the rear in order to reduce the preponderance:-

(1689)
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ks Y14, VI TR VI T
s TTN TY JE It v
A certain number of Marks T to V guns have been fitted with new
A tubes with polygrooved rifling, and have been adapted for use
with the Mark ITT1 “high-angle ” mountings by having the cascable
removed and the trunnions adjusted to suit guides for the gun
when in the mounting. The guides are not interchangeable, and
will be considered as part of the gun. Brackets fitted to the gnides
for attaching the gun to the oil-buffer are also considered part of the
gun. R .
In order to facilitate identification, the Mark VI guns will have
the original mark placed below the new mark as shown above, and
tle original number will appear on the converted gun.

; Vi .
One gun designated Mark T/l) is similar to the Mark VI guns,

with the exception that it is fitted with brackets to suit the Mark I
high-angle mounting.

One gun designated Mark Y;—c-is similar to the Mark VIi guns,
but is fitted with special guides to suit the Mark IT high-augle
mounting.

The first guns that were polygrooved were designated Mark VI
They were intended for use on” what were then called “long range
mountings” firing at angles wp to 35°. These guns have been
superscded by those for high-angle fire (except in India),and are now
practically obsolete. : .

The Mark V14, VIn, and VIc guns are vented soas to take clectric
vent.sealing tubes. The vent consisis of a steel coned bush 154"
long serewed for 9" above the cone. It strikes the bore 2:6” fyom
the end, and is at an angle of 6° 3' with the axis, so as to be at vight
angles to the conical chamber. The upper end of the bush is flush
with the exterior of the gun and is screwed to receive a removable
head, the gun being recessed to allow of the head being serewed 1in,
This head is furnished with a hinged cover which is intended to
retain the tube when the gun is fired, and thus prevent the rush of
gas and conscquent crosion of the vent. The cover is retained in
position when the gun is fired by a keep pin and chain. Sec Plate IT1.

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

A brass cover is provided for preserving the vent. The cover is in
two parts, the base ring being fitted to the gun round the vent-head
with a water-tight joint, and sccured by fixing screws. The upper
part of the cover fits over the base ring, and 1is secured to it by a
bayonet joint on cither side.

SIGHTS.

Marks I to V guns, when mounted behind shields or in case-
mates, are provided with two tangent and one centre hind sights,
and three fore sights; in all other cases they have only two tangent
and two fore sights. :

The tangent sights are set at an angle of 44/ for correction for drift.
They are graduated on the face next the muzzle up to 15° and fitted
in rear with a range strip graduated in yards for a full charge and
stamped with the corresponding M.V,
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The deilection leaf for guns mounted on land fronts is graduated to
1° 307 Ieft and right.

For guns mounted on sea fronts, the crosshead is fitted with a new
pattern deflection leaf capable of giving 2° deflection right and left.
The leaf has a vertical sight-blade of a height corresponding to a
mean length of about 1,000 yards on the yard scale and also a sight
noteh 0°06 inch deep. R

The sight-blade is intended for use in conjunction with the hydro-
clinometer, index-plates and veaders, or any similar means of giving
clevation; line only being obtained by the sights. When using the
sight-blade the sight should be clamped about 1,000 yavds less than
the estimated range of the ship, if the ship is approaching and at the
estimated range it' the ship is going away, as by this means the gun
can be laid for line at any time during the period the ship takes to
move 1,000 yards,

The notch is for use when the elevation and line are both to be
obtained by means of the sights.

The centre hind sight is graduated to 72° and provided with a leaf
giving 30 deflection left and right. It is hexagonal in shape.  Farlier
patterns were graduated to 5°only, and the later design necessitated the
deepening of the socket in the jacket of the gun.  Where this altera-
tion has been carried out the Jetter D has been stamped in front of the
socket. The side and centre foresights are similar to one another,
but the latter being rather shorter is not interchangeable with cither
of the former..

Iach foresight consists of a pillar with removable steel acorn, a
collar, and socket of gun-metal. The socket is permanently fixed
in the gan; the pillar and collar each lock into it with a bayonet
joint, so that when once the sight is in its true position it cannob be
removed without first raising the collar and turning the pillar round
a quarter of a circle.

Guns mounted on Moncrieff earriages were formerly provided
with reflecting sights, one mirror being fixed on the right trunnion of
the gun, the other on the carrviage.  I'hese have now been abolished,
and the gun is laid with the ordinary tangent sights, o by quadrant
clevation and traversing ave. A trunnion plate is secured to each
trunnion by studs, that on the right trunnion taking the place of the
bracket of the upper miveor sight.

Mark VIa, VIs and VIc guns are not provided with any sights;
they will be laid by clinometer for elevation and by traversing are for
dircction.

MUZZLE DERRICKS,

Muzzle derricks ave provided for raising the projectile to the muzzle,
except in the case of guns mounted in casemates or behind shiclds, and
of certain stations where the emplacements are provided with sunken
ways and slide derricks have been approved to supersede the
former pattern. They are made of bronze and consist of a band
fixed round the chase at about 7 inches from the muzzle and a derrick
secured to the band by two bolts. The derrick has a “ bridge-
piecce” which rests on the gun supporting the upper part of the
derrick which projects over the muzzle. The tackle should be
hooked into the eye at the top with the back of the hook towards the
gun, and the point through the loop to prevent the tackle from
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slipping.  The band is sceuved to the gun by four screws, two
in the vertieal aund two in the hovizontal axial plane of the
gun. The dervick should e turned back on the chase after loading

and always kept there when not actnally in use.

CARE AND PRESERVATION OF GUN AND FITTINGS.

The gun should be examined after firing 50 rounds with
projectiles.

The bores of guns when not in use will be lacquered; when
practice is being carried out they will be kept slightly oiled, to pre-
vent rusting. At the close of each day’s practice they will accord-
ingly be washed out and placed under metal, and as soon as dry
will be oiled with a greasy sponge and the muzzles closed with
tampeons.

When the practice for the yearisover, the bores will be lacquered,
the vents plugged, and all fittings liable to damage by exposure,
removed. :

The clinometer planes are not to be painted, and should never be
cleaned by filing or by the use of brick-dust, &e.  To clean them, use
a soft rag and afterwards oil them lightly.

Where guns are monnted in exposed positions the whole of the
sights should be removed, and kept in store, the holes in the guns
veing filled with a plug of greased tow to keep out the rain and dirt.
These plugs can be readily removed when it is required to fit the
sights to the guns, and particular attention should be paid to the
prevention of rust or grit accumulating in the sight recesses.

The set-screw for clamping the centre hind-sight, not being
;‘cm{)\'able from the gun, should be tested to sce that it works
reely.

The sights themselves should be kept clean, free from grit, and
oiled ; the sliding leaf of the tangent sights, as well as the jackets of
the fore-sights, should have free play.

The exposed portions of the sights are bronzed if made of gun-
metal, and blued if of steel. This is done to preserve them from cor-
rosion, and on no account ave these parts to be burnished or cleaned
in such a manner as to remove the bronzing ov blueing.

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

When the guns are not in use the lanyard guide will be removed,
and the hole filled up with a preserving serew.

Guns fitted for land service have the friction tube pin holes and
the hole for lanyard "guide filled by preserving screws, and it is
advisable that these serews shonld be occasionally removed and oiled
to prevent their becoming fixed by rust.

_ All fixing screws should be occasionally removed and oiled.

Py



CARRIAGES AND SLIDES.

Hoight of Diameter of trucks.
axis of
gfyr.: in Weight.
iring
position. Front, Rear.
ft. in, cwt inches inches
Carriages.
Cusemate or dwarf, Mark I — 4225 —_ _—
*Mark IT ... dor e —_— 480 —_ —
. casemato ata — 365 —_ -—
Sm[ﬁtic dwarf ... e b — 386 —_ —_
plate.. | converted naval o8 — 44°0 —_ -_
Moncrieff (with counter-weight).... — 5300 —_ —_
+Mark s we] 9 66 4160 — -—
Highangle{t ,, II .. el 810475 — 21°5 215
§ , IIL.. wel G 6 33325 — —_—
Stides.
rear .. wel 4 145 7475 85 130
. side ...
Casemate to work within length ,’: :: :: ::
singlo plate ... i 5 5775 6°0 105
CAY wel 50 970 180 240
“C,” central ... .. 2 110°0 240 "
Dwarf { “C,” side aits . 1016 » 5
“n” » 1070 ” 18°0
single plate .. . ,, 174-C 106 155
Mark T .. 6 6 121'0 240 240
7-ft. parapet, “C”.g ff ,, IIL & 9+21 | 16826 - W
X 5 NG 5 — 2174 21 74
Converted naval .. o el 41 600 55 120"
Cascmate E.0.C. ... = A".... g lil)'ﬁ gg (5) 196 135
~ Dwarf converted E.O.C. {“Dn:: e 1085 . )
Moncrieff, Mark IT ol 14 0 2725 30°0 300

* Formerly known as “ Carringe garrison 35°, Mark 1.”

+ L.0.C. design. There is only one carriage of this design; it is mounted at
Fort Cumberland. It is for Mark VIn. gun.

1 R.C.D. design, experimentsl. There is only one carringo of this design ;
it is mounted at Fort Cumberland. It is for Mark VIc. gun.
" . § R.C.D.design. Service pattern.  For Mark VIa, gupa,

|| Formerly known as Slide R.M.L. 9-inch 35° Mark 11X, Thero werc only
2 mountings of Mark II pattern, both at St. Helena; they have been altered to

Mark III. )
' The centro trucks are also 30 inches in diameter,



CARRIAGE, GARRISON, (CASEMATE OR DWARF),
MARK I.

The carriage consists of two wrought-iron brackets connected by a
bottom plate and a transom, and strengthened by two knee-stays at

.the rear.

In “double plate ™ carriages, the brackets are formed by riveting
an iron plate to cach side of an iron framing. o

In “single plate” carriages, the brackets are made by riveting a
plate to the outside of an angle iron frame strengthened with a stay

_of T-iron. No more of this pattern will be manufactured.

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
sides, to prevent the jump when the gun is fired.

Running-up Gear.

The carriage is fitted with .rollers and an cccentric shaft for
« running up;”’ which is effected by levers inserted in sockets fixed
on the ends of the eccentric shaft. For ‘running back,” the double
block of a special tackle is fitted; and the running end of the fall
passes round a bollard, which is turned by gear on the slide.

Elevating Gear.

There are two descriptions of clevating gear, viz.: the “worm
wheel,” and “capstan head.”

The * worm wheel ” gear consists of a worm on a shaft gearing
into a worm wheel which by means of two spur pinions, actuates an
elevating arc pivoted to the breech of the gun. Similar sets of this
gear -3vo . fitted to cach sido of the carriage, and should be worked

. together. A -metal index plate, graduated from 10° elevation to

'6° depressiqn, is secured to each side of the gun, and a metal “reader

" i.forii'ﬁde'xﬁp ate” to each side of the carriage, to show the angle at

which the gun.is laid. A plate, engraved with a yard scale calculated-

- for “fall-charge and height of battery above mean-tide level, is fitted

on to.the rear-face of the index plates.
The “ capstan head”” gear consists of a capstan keycd to a spindle,
on the other end of which is fixed a pinion to gear into an elevating

arc pivoted to the gun. The spindle works in a bearing in the

carriago bracket, and the arc is kept in gear by a metal friction
roller. The capstan head has holes in its periphery for the iron-
pointed levers by which it is turned, and it is clamped by a jamming
lever which screws upon the end of the spindle. l%n’s gear is fitted
to both sides of the carriage.

When these carriages are mounted on tho 7-ft. parapet “C"

* slides, Mark I, a loop is fitted on each side ncar the trunnion bearings,

to guide the rammer ropes.



CARRIAGE, GARRISON, MARK 1I (PLATE VII).

The carriage is a conversion from the casemate or dwarf carriage
already described, and is arranged to allow of the gun being fired ab
angles up to 20° elevation.

It is lengthened by the addition of pieces riveted at the rear, and
tLe bottom plate is cut away for the gun to clear at the high angles
of clevation.

The clevating gear is of the ordinary worm wheel and friction
cone type already described, but the elevating arve is of increased
Iength, having 30 teeth to give the requisite elevation.

These carringes are mounted on the 7-ft. parvapet ©“C ™ slides,
Marks IIT and IV. They are not interchangeable on account of
having adjustable buffers, in which one part is attached to the
carriage and the other to the slide necessitating adjustment.

CARRTAGE, GARRISON, R.M.L., 9-INCH, HIGH ANGLE,
MARK I (PLATES IX AND X).

The mounting is constructed to allow of firing at high angles of
clevation from 30” to 70°. )

It consists of a cradle (A), undercarriage (B, B), and cle-
vating and traversing gears, the whole being mounted on o live
roller ring.

The undercarriage is a circular platform, with twd side brackets
(C), the sliding surfaces of which aro bolted at an angle of 50” with
the horizontal; on the upper portion of these surfaces the cradle
slides, and on the lower portion the recoil eylinders "(H)_gue. bolted.
A roller path is fixed to the underside, and revolv, \MU&,’J :
ring. Front and rear clip plates formed to hookAihdge- i “omLlig®
lower roller path are bolted to the platform, angl, p eveny K ﬁ?)tha
a trifling Jift when the gun is fired. ) 4 P .J

The cradle consists of four steel castings bolNedNogether at
centre, and has bearings for the gun trunnions, ahd_
recoil rams. A spring bearing is fitted on cach side t5°t o
weight of the gun, so that it may bo easily and rapidly laid. On
firing the springs are compressed, and the shock of discharge is taken
up altogether by the main trunnion bearings.

The recoil cylinders arc of mangancse bronze; each has two
-chambers, one for the ram (J), and the other for the necessary supply
of liquid and air. The two chambers are connected by a recoil valvo
(P, P) and o raising valve (Q). The cylinders are provided with
spring loanded valves, so that the recoil of the gun is resisted by an
-equal force throughout. This force is estimated to be 1,700 1bs. per
square inch on the recoil rams, and is obtained by compressing the
spring M with the nut V. Abont one-twelfth of a turn of the nut
-compresses the spring ‘011 of an inch, and varies the pressure 100 Ibs.
‘per squarc inch on tho recoil ram. The springs are made 3'335
inches long, and when compressed to give 1,700 lbs. per square inch
should measure 3225 inches long.

. The cylinders are connected by threce communication pipes. The
-pipe (F) 1s fitted to the cnds of thbe cylinders and connccts tho recoil
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eylinders; the pipe ((1) is also fitted to the cylinder ends, and connects
the lower portion of the air chamber, and a smaller pipe conneets the
" top portion of the chambers.

The recoil valves (P, P) permit the liquid to pass from the
recoil eylinders to the air chambers, but not to pass back again;
access to these valves is obtained by removing the covers (R).  For
the liquid to pass back again when the gan runs up a raising valve
(Q) is provided, and this is regulated by the lever (B). Near the
middle of cach eylinder on the top side is an air cock (H, H), and
a liquid level cock on the left hand cylinder, which indicates the
level of the liquid when the gunis up. A filling cock (G, G) is
fitted on the bottom side of the right cylinder.

The recoil rams arc made of manganese bronze, and are sceured
to the cradle by pins.

The traversing gear is actuated by a band-wheel (I3), which
transmits motion through bevel pinions and wheels, and a vertical
shaft to a pinion which engages a rack fixed to the roller path.

The elevating gear is worked by the hand-wheels (D), which
transmit motion through a train of spur wheels and pinions to the
elevating arc on the gun. The fourth motion shaft (N) is driven
by a friction brake of alternate steel and metal plates contained in
the recess of the worm-wheel (L); the friction plates arc pressed
into the worm-wheei by the spring (Q, Q) and nut (P), sufficiently to
ensure that no slip occurs under ordinary circumstances, but that on
the gun being fired sufficient slip is given to reduce the liability of

the gear to damage.
The power required on cach hand-wheel to elevate or depress is

about 15 Ibs.

An elevati8n indicator is fixed to the left side of the carriage;
it is of the same pattern as that described for the Mark III carriage.

A metal traversing arcis fixed to the floor of the work; the
degrees of traverse are indicated by a pointer which is bolted to the
platform.

With the carriage a loading trolley is issued of the same pattern
as that described for the Mark 1II carriage.

CARRIAGE, GARRISON, R.M.L, 9-INCH, HIGH ANGLE,
MARK II (PLATE XI).

This mounting is simikr in principle to the Mark III, bat it is
the first onc manufactured of this type, and is an ordinary Dwarf C
slide, with side brackets built on it to support the cradle and gun.
The cradle is fitted with two pairs of cylinders on the hydro-
pneumatic principle; the gan is fitted with guides to suit the eradle,,
and recoils about 27 inches in the direction of its own axis at any
“angle ; it is then returned to the firing position by compressed air.
The mounting revolves on a pivot block, about a centre pivot on six
trucks, and is fitted with traversing and elevating gear; a loading
stage and derrick being fitted to the front part for convenience in
loading. The gun and cradle are balanced in the firing position to
.allow of the gun being rapidly and easily elevated.
The recoil cylinders are in communication with four air chambers ;
.during recoil resistance is obtained by controlling the outlet for the
.liquid, and the grooves on the face of the valves allow the air pres-
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sure to return the gun after recoil.  Adjnstable valves and indicators
are provided for regulating the length of the recoil, and the necessary
tilling, air, and levelling plugs, cqualising pipes, and drain cocks are
also provided.

The gnn is clevated by worm-wheel gear, acting on a segment
keyed to the left-hand trunnion of the cradle, and is set in motion
by hand-wheels (A). :

An clevation indicator is fitted to the right side bracket of the
carriage, and is of the same pattern as that described for the Mark
III carriage, page11.

The traversing gear is actuated by a winch-handle (D) at the rear
of the carringe, and transmits motion through spur and bevel gear
to a longitudinal shaft with pinions, geaving with the front and reav
left-hand trucks.

The loading platform consists of two steel side plates, supported
by stays, and fitted with a derrick, a handrail, and a ladder for coi-
venience in mounting,

The gun is loaded by means of the derrick, which is fitted to
take a tackle for lifting the charge, which is done by a pinion and
wheel actuated by the winch-handle (C). 'T'he projectile can be lowered
by means of a lever on the loading stage connected to the brake
strap of the winch.

The pivot block is a heavy casting firmly secured to the conciete
by holding-down bolts and aunchoving plates.

A traversing are is fixed to the floor of the work; the degrees of
traverse ave indicated by a pointer which is bolted to the rear truck
transom.

CARRIAGE, GARRISON, R.AM.L. 9-INCH, HIGH ANGLIE,
MARK II1 (PLATE XII).

The mounting is constructed to allow of firing at high angles of
clevation from 20° to 70°; the loading position is 20° clevation. It
is capable of giving 5° depression to enable the gun to be depressed
when not in action, but it is 1ot to be fired below 20° clevation.

It consists of a cradle and under-carriage, the whole being mounted
on a live roller ring. The cradle carries the gun which recoils within
it. Tt is fitted with two pairs of eylinders on the hydro-pncumatic

rinciple, the recoil rams being fitted to the gun by means of
{:raclicts. It is mounted in the under-carriage on trunnions, and is
so arranged that the guun recoils in the direction of its axis at any
angle. e
The eradle (a) is in two picces bolted together, each half containing
apairvof cylinders. The lowercylinders (b) in which the rams (¢) work
are made of metal and contain liquid, the upper cylinders (d) being of
steel and containing compressed air. The upper and lower cylinder on
each side ave connected by a rear cap (¢), whicﬁ has a filling cock (f) for
the passage of the air and liquid, a water-level cock (7), and a cut-oft
plug (&). There is also a recoil valve in cach rear cap, and it is so
arranged that it can be adjusted to regulate the recoil (Plate XIIa).
On firing, the liguid is forced by the ram past the recoil valve into
the air cylinder, thus further compressing the air in it. A small
passage which is always open between the two cylinders allows the
fluid to be.forced back by the compressed air after recoil, and this
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acting on the base of the ram retnrns the gun to the firing position.
The air and water cylinders on cither side are connected together
by two pipes to cqualize the air pressure, and to maintain one level
for the liquid.  The lower pipe for liquid, is fitted with a draw-off
valve for emptying the eylinders. i

The eradle is supported in the carriage by ball bearings which
yeduce the labour of elevating or depressing.  The casings (7) in which
the balls rotate ave supported by screws and dise springs; on firing,
tho springs are comptessed, and the shock of recoil is taken up by
the trunnion bearings of e carriage, the balls being relieved by the
springs.

: The under-carriage (j) consists of a civeular platform with two side
brackets to take the trunnionsof the cradle. A roller path (%) is fixed
to the underside and revolves on a live roller ring. The racer (1) is
sezured by bolts and plates to the conerete of the work. I'ront and
rear clip plates of steel ave bolted to the platform and engage a rim
formed on the racer.

The elevating gear is fixed to the front of the carriage. It con-
sists of two hand wheels, (m) onc on each side of the cross shaft,in the
centre of which is keyed a mitre wheel which transmits motion
through a similar wheel to a worm which gears into the clevating
are (n) attached to the cradle. An clevation indicator is fixed at the
left side of the carriage, the angle of clevation or depression is
indicated . by a graduated dial plate, in the centre of which is a
ponter actuated by a chain which runs in a’grooved plate attached
to the trunnions of the cradle; the chain is in two picces connected
by a screw coupling and a box spring, the screw coupling is to
resulate the length of the chain, and the box spring to keep it tant
after adjustment, o

Traversing is effected by two distinet gears of the same pattern,
one on cach side of the carriage. Each gear is worked by a hand
wheel (0), which transmits motion through bevelled wheels to a vertical
shaft (p), at the lower end of which isa pinion to gear into a traversing
rack fixed round the roller path. Metal arrow plates indicate the
direction of traverse. A metal traversing arc is fixed to the floor of
the work, and the degrees of traverse are indicated by a pointer, (7)
which is bolted to the front of the platform.

With cach carriage is issued a loading trolley, which consists of a
light steel framework on four trncks. The trolley has an angle of 20°
to suit the loading position of the gun. The projectile is held on the
trolley by a projection which is forced up to its work by a spring
during transit from the magazine. On raising a lever, the projection
{ﬂ drawn away from the projectile, which is then free to be rammed
ome.

CASEMATE SLIDES.

The slide consists of two girder sides connected by two tran-
soms, two bottom plates, a top plate, and a diagonal stay; it has also
four truck brackets which are bolted to the underside..

The hydraulic buffer is fixed to the slide by two holding down
bands. It consists of a wrought-iron* cylinder with piston rod and
piston. The cylinder is closed at the front by a cast-iron cover and
flange, and at the rear by a cast-iron cap. A stuffing box is formed

* In future manuficture these eylinders wil be of steel,
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in the cover for the packing, which is tightened np by a metal gland.
The eylinder is 6 feet 5375 inches long, and 8:07 inches diameter; the
piston is 8'04 inches dianmeter, and had four cirenlar holes each 1inch
diameter, but oue of these has been plugged up.

The quantity of oil required for the buffer is 12 gallons.

When the carriage is *“ run up ” the piston is drawn up close to the
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 cheeks
the recoil.

A zinc pan to catch the dvip from the gland is suspended in front
of the buffer.

Traversing and Ruaning Back Gears.

The ¢ traversing and running back ” gears, consist of a combina-
tion of common tooth gearing, which acts directly on the two rear
trucks of the casecmate slide, and traverses it right or left as
desired. The “running back ™ gear, is part of the traversing gear,
combined with a revolving bollard, and speeial tackle.

These gears aro worked independently by means of a clntch
pinion, which conncets or disconnects them as required.

Rear Gear.
“Rear gear” slides are worked from the rear with one winch
handle.
Side Gear.

“ Side gear ” slides are worked from the side by two winch
Iandles on a cross shaft at the rear of the platform.

Gear to work within Length.

“@Gear to work within length” 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.

Central Gear.

¢ Central gear” is similar to that for “working within length,”
with the cross shaft fixed near the centre of the slide and connected
to the rear gear by a short longitudinal shaft.

Tittings.

The slide is fitted with brackets for tho side arms and iron-
pointed levers, and a water-tank for the sponge head. A pointer is
attached to the rear of tho slide, which points to a graduated arc let
into thie floor of the work to indicate the angle of traverse.

DWARF SLIDES.

The dwarf slides are the same in genecral construction as the
casemate but aro of greater height, this being obtained by the inser-
tion of plates and packing pieces between the truck brackets and the
side girders, and by the increased diameter of the trucks.
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The fittings are the same as for the casemate, with the addition of
steps which ave fixed on each side. .

On the Dwarf “ A ” an additional side step, 3 feet G inches long by
10 inches wide, is fitted to the existing side step on the right side to
facilitate the reading of quadrant clevation by the clevating number.

The traversing gear for the Dwarf “A™ is similar to the “rear
gear " described for the casemate.

On the Dwarf ¢ C” the front and rear trncks on the left side are
geared and connected by a longitudinal shaft with bevel wheels and
pinions, and arc worked from the centre or side by a cross shaft
fitted with winch handles.

On the Dwarf “ D ” the front trucks are geaved by suitable wheels,
and are connected by a shaft to the gear at the rear of the slide.

E.0.C. SLIDES.

There are a few slides mounted at ont stations, constructed on
the Elswick pattern, the chief peculiarity of which is that it has but
three tracks, one in front and two in rear. The front truck is larger
in diameter than the others, and is placed at right angles to the axis
of the shide. These slides were originally fitted for the Elswick
compressor; but this has been superseded by the hydraulic buffer.

Some of these slides have been converted to the serviee patterns
of Dwarf “ A" and “D” pivot, but are 2 inches higher.

SLIDE FOR SINGLE PLATE CARRIAGES.

The general construction of these slides is similar to that of the
slides for * double plate carriages ” already described, from which they
mainly differ in the width between the sides and in having trucks of
smaller diameter and consequently longer track brackets to raise the

slide to the requisite height. L
Single plat: carringes ave not snitable for double plate slides.

CONVERTED NAVAL MOUNTING (PLATE VIII).

The carringe is of single plate construction. It is fitted with a
“capstan head ” clevating gear, and with a nipping gear for running
up or back, The nipping gear consists of a movable block, connecied
by links to an eccentric which is actuated by a lever on the outside of
the carriage. The block cngages an endless chain on the slide,
which is worked by a sprocket wheel turned by suitable gearing at
the rear, so as to run the gun up or back. This gear is fixed to each
side of the carriage. The eccentric axles for the rear rollers fit in
hexagonal sockets riveted to o connecting bar; this bar has suitablo
holes for two iron pointed levers, and is prevented from going too far
forward by two iron stops, which are fixed to the bottom plate of the
carriage.

The carriage was originally fitted with compressor gear, but this
is superseded by a hydraulic huffer in tension, which is fixed along
the underside of the carriage by an iron band in front, and a metal
bracket at the rear, the piston rod being.secured to the breast of the

slide. > ) : s :
The buffer *consists of a steel cylinder 6'07 inches internal
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diameter, and 6 feet 3375 inches long, fitted at cach eud with a
wronght-iron cap. A stafling box is formed in the front cap, and
fitted with two metal glands for the cotton and leather packings.
The piston rod is 25 inches diameter, and 7 feet & inches long. It
serews into the piston, which is 6:05 inches diameter, and has four
holes for the passage of the fluid, each of which is 0°5 inch diameter.,

The action of this buffer is the converse of the compression bulfer,
viz. :—When the gun is in the firing position, the piston rod is home
in the eylinder. During recoil the piston rod is drawn out, and the
fluid passes from the front to the rear of the piston.

The slide is altered from 21° to 4° slope. It is strengthened by
iron plates fixed to the breast and top, also by a steel plate riveted
along cach side of both girders.

T'wo pivot joints are bolted to the top, to which a pivot bar is
attached by steel pins, the front of the pivot bar being secured to a
pivot block by a steel plug.

Bottom plates ave riveted to the girders for the attachment of the
truck brackets, between each pair of which two iron trucks of equal
diameters run.

The traversing gear consists of a pinion and shaft, turned by a
crown wheel which is set in motion by a pinion worked by a winch
handle at the side of the slide.

Two footboards for use when laying the gun are fixed inside tho
slide at the rear,

SLIDE, 7-FEET PARAPET, ¢ C,” MARK I (PLATE VI).

This slide is the Dwarf “C” with a loading stage and derrick
fixed to the front, and the traversing gear rearranged, so that the
gun can be loaded and traversed from a sunken way.

Loading Stage.

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

"I'wo steel derrick brackets are fixed to the front of the slide (onc
at each corner) in each of which the pillar of a loading derrick revolves.
The derrick 1s hinged o the pillar so that it can be folded down
under cover. The top of the pillar is fitted with a catch to fix the
derrick in position while loading, and a check chain to prevent it
falling too far forward when not in use.” The derrick bracket is fitted
with & projection to hold the snatch block of the Joading tackle.

Traversing Gear.

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

.SLIDE, 7-FEET PARAPET, “(C,” MARK IiI (PLATE VII).

_The slide is a conversion from the dwarf slides already described.
It is strengthened to withstand the downward shock of discharge by
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two longitudinal girders riveted to the underside of the existing side
irders.

° Two thrust blocks are further fitted to the underside of these
givders, about midway between the front and rear racers, to assist in
sustaining the shock of recoil. Kach block consists of a wooden
block faced with an iron plate on the underside, and fitted above
with a cast stecl bracket, on the top of which revolves a capstan head
for actuating a screw, working in a thread cut in a steel casting
fixed to the slide. When the capstan heads ave turned, the thrust
blocks are forced down on sweep plates bolted to the radial arms of
the racer.

The slide is fitted at the front with a box girder, which with the
thrust blocks takes the downward shock of recoil. The front truck
axles are ecach fitted with levers, the outside ends of which aro
pivoted to a bracket riveted to the slide, and the inside ends are
joined in the centre by a connccting block. When it is required to
traverse the slide, the connecting block is forced down by a screw,
which is turned by a capstan head actnated by levers, thus raising the
slide and bringing the tracks into play.

The racer is fixed to the top of a bedding plate, which is con-
nected by eight radial arms to a ring fitted over the pivot block.

The slide is provided with two compression buffers, fixed along
the girders at the rear of the slide; they are fitted with taper bars,
which gradually close apertures in the pistons to give an approxi.
mately constant pressure during recoil. The.arca of apertures in the
pistons can 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 arc connected to the carriage
by brackets, and are turned by means of a connecting bar, which is
attached to their frent ends by short levers; a gradumated scale is
fitted on the front transom of the carriage to iudicate the amount of
the adjustment made. The adjustment of the buffer for varying
ranges will be in accordance with that lnid down on page 54.  Great
care must be taken after each adjustment to firmly secure the
clamping nut of the adjusting gear.

A fixed loading stage and rear gear for sunken way are also pro-
vided of similar design to that described for the 7-feet parapet slide,
Mark T, on page 15.

SLIDE, 7-FEET PARAPET, “C,” MARK IV.

This slide is the same as the Mark III, except that the trucks are
coned and the thrust block round instead of rectangular, so that .
the slide can be mouuted on Major Clark’s combined pivot and

racer.

RACERS.

The racers are of wrought-iron. In scction they are 2:25 inches
deep by 2:875 inches wide, with a flange 0'75 inch deep at the bottom

of each side. 3 .
" A stop in the form of a §-inch screw, with a head 1 inch diameter
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and 1 inch high, is screwed in the end of the racer, to prevent the
slide running off.

For the converted naval mountings the racers are flat on the
surface and rcctangular in section.

The 7-ft. parapet mounting Mark IV has a racer of the same
section as the 10-inch service racer. It is fixed to the top of eight
flanged radial arms, which are firmly bolted to the pivot block. On
the top of the radial arms a steel sweep plate is bolted, on which the
thrust blocks of the slide bear.

The high-angle mountings, Marks I and IIIL, are mounted on a
combined roller path, clip ring and traversing rack. Tho Mavk IT is

mounted on a pivot block to which is fixed a steel racer of special
pattern.

Radii of Racers.
Tront. Rear.

Pivot. . ft. in. ft. in.
A o 63 16 6
“A” (Elswick pattern casemate) 5 5% 16 6
“C"” (centre) 5 5% 5 5%
o D e 9 0 2 33
Converted Naval P T | 13 6
7-ft. pavapet, * C,” Marks [, IIT,and IV, 5 5} H o b}
High Angle, Mark I o409 4 9

» Mark II ... 5 b} 5 5%

W Mark IIT ... 4 4 4 4

HANDPOSTS AND SIGHTING STEPS.

A hand post and sighting step arc fitted to the rear of cach
slide, to facilitate firing at moving objects. These fittings will form
a. standing place for the Gun Layer where he will be safe from the
recoil, and from which he can look over the sights and signal to the
Gun Captain when he is on the target, after the command
“ Commence Firing,” from the Gronp Officer. These fittings will not
be suitable for slides with rear traversing gear, or where the clear-
ance between the rear of the slide and the piers is very limited.

ARCS, TRAVERSING, AND POINTER.

To indicate the angle of traverse, a pointer is attached to the rear
of the slide, which points to a graduated ave let into the floor of the work.

The arcs which ave of metal, cast with figured graduations, arc of
two patterns.

The first pattern is graduated from 0° on the left to the greatest
possible angle of traverse on the right, but in casemated batterics
they are so graduated, that when any two guns are parallel their
pointers will indicate the sanme graduations. In this case also, tho
zeros are on the left, and are so placed as to indicate the extreme
right hand line of fire of the battery.

The second pattern differs from the above, in being mado in two
scctions, with the graduations on one scction, and the figures on the

(1689) B
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other. This system renders the half and quarter degrees more
distinct, and cnables the zcro Iine of the are, which in all new works
(casemate or otherwise) will be in the dircction of true north, to be
truly laid, and the figured scetion arranged to correspond.

Slides mounted in works furnished with this are, will be fitted
with a new pattern pointer, which slides in the loops of a metal
bracket, and 1s so arranged that it can be raised up, and held clear of
any casual obstruction on the works, by means of a projection en its
side. The pointer bracket is bolted to a knee bracket, which is fixed

to the slide by bolts.

MONCRIEFIF MOUNTING (PLATE XIII).

This mounting is constructed for loading under cover, and to store
up the force of recoil for raising tho gun to fire over the parapet.
For this purpose the gun is placed in an “ elevator,” the other end of
which is fitted with a heavy counterweight. The “elevator” has
a rocking movement on the slide, and when relcased by a retain-
ing gear, immediately lifts the gun to the firing position.

On firing, the force of recoil overcomes the inertia of the counter-
weight, and brings the gun down under cover of the pavapet, whero
it is held by the retaining gear until ready for raising.

Retaining Gear, -

The *“ retaining gear” consists of « rack on cach side of the slide,
attached to the “ elevator”” by a connecting bar. The rack works in
a guide along the top of the slide, and gears into a brake drum
which is fitted with a ratchet and pawls, so that it can move in one
dircction while the gun vecoils, but is held in that position until
released by relaxing the brake band.

Blevating Gear.

The “elevating gear” is fitted to the slide and attached to
the gun by connccting rods. The connecting rods move in a guide,
one end of which is pivoted to a support, the other end being fitted
with an elevating are, which is actuated by a pinion. The pinion is
keyed to a short shaft, the other end of which passes through the
right girder of the slide, and bas nupon it a worm wheel which is
worked by a worm shaft, fixed vertically to the side, and turned by
a hand wheel. The worm wheel is recessed ouf, and fitted with two
friction cones, which by allowing a certain amount of slip, prevent
damage to the gear by the shock of discharge. An index plate is
attached to the friction cone, the zero of which coincides with a
pointer on the slide, when the gun is laid at * point blank.”

Slide.

The slide is fitted with six trucks, those at the centre and rear
being of the same radius. The trucks run on sweep plates, and the
corner ones are fitted with suitable gear for traversing the slide,
which revolves round a cast-iron pivot block.

. An iron trough is fixed under the slide to rececivo a small two-
wheeled truck which carries the projectile.
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A loading chain for Tifting the projcctile is arranged to pass round
sheaves fixed in the connterweight, aad is worked from a harrel fix>d
on the right side of the slide.

ft. i
Height {to centre of gun fiving position ... 14 0
" # loading position.., 6 11%
front e 1110
Radii to centre of trucks £ centre ... we 06 2
) rear we 602
. carringe and counterweight e 030 ewk.
‘Vc'gm"’{slide o B b Sbewk

CARE AND PRESERVATION OF MOUNTINGS.

" When mountings are not freqnently used, the movable parts of the
clevating and other gears will be removed and placed in store, where
the bright parts of the iron work will be well coated with ¢ Ficld’s
grease, No. 3,” to preserve them from rast.

These parts will be thovoughly cleaned and placed in position, at
least once in three months, to sce that they are in proper working
order. All gears should be worked once a week to ensure their being
in a working condition.

If tho paint is rubbed off any part of the mounting, the place
should be patched over as scon as pessible to prevent rust.

A thorongh cleaning and lubricating of all standing working parts
must take place once a month. In this cleaning, all clotted grease
must be removed where visible, by scraping, and the parts wiped
with an oily rag.  Where mountings ave mnuch_exposed and liable to
accumulute dust or sand. they shonld not be left with wmuch grease
or oil upon them, but only sutlicient to prevent rust, for which a very
slight film will suffice.

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

It has been found, especially in exposed positions, that a hard
glassy cuke of oil and sand, &e., will sometimes form hetween the
carringe and slide, which is likely to escape observation, heing of a
semi-transparent nature, and ‘which induces violent recoils from tho
very slippery surface it presents. Such a skin has to he hammered
off; its formation is best guarded against by lenving as little oil on
the sliding surfaces as possible when not in use.

When not in use, the position of the carringe and slide will bo
frequently changed to prevent impressions on the rollers, trucks, and
racers, and to keep the sliding faces clear.

During practice, the top of the slide sho:ld be occasionally rubbed
with o slightly oily cloth to prevent seizure.

Before firing or drill, care should be taken that all nuts and serews
are properly tightened up; that all working parts are in proper gear,
and that all friction cones aro accurately adjusted and ave not
jammed.

Particular attention shounld be paid to the clip plates, the bolis of
which tend to stretch and throw undue strain on the guide plates.

_If a numt or serew be removed, it should be slightly oiled before
being replaced, and o few turns given to it by hand before using tho

(1689) : B2
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spanner, to prevent damago by the threads crossing. A burr on the
threads of a screw will prevent it being screwed home; a burr can be
casily removed by means of a file. A hammer should never be used
to tighten up screws or nuts. .

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

Rollers and trucks will be removed and the axles properly cleaned
and greased before replacing. The front trucks are removed by
running the carriage back and lifting the front of the slide by
hydraulic jacks sufliciently high to take the weight off the trucks;
care will be taken to block up the slide before removing tho axles.
For the rear trucks, run the carriage up, place the jacks nnder the
rear block plate, and proceed as for the front trucks. Particular care
must be observed when replacing conical trucks that they are in
correct position, viz., with the smallest diameter towards the pivot.

Racers should be scraped and cleaned and well greased at the sides
where the trnck flanges bite, to render traversing easy. The inner
flanges of the trucks should also be cleaned and well greased. The
top of the racers should Lo kept free from grease.

Care must be taken that the pivots of mountings do not cause the
truck flanges to bear against the racers. Where an error in the
positiox:;1 of pivot or pivot plate appears to exist, it should be at once
reported. ¥

p’l‘he clamping arrangements or friction cones of clevating gear
will be cleaned and slightly oiled to prevent seizing.

Jamming levers and friction cones of clevating gear will be
tightened up by means of the adjusting nuts, so as to allow a slight
slip in the gear on firing.

Iron-pointed levers and their sockets must never be oiled or
greased, but simply cleancd 1o prevent rust.

In lubricating, the lubricating holes will be cleaned out with a
wire and filled with oil, care being taken to replace the small screws,
the heads of which must be kept bright so as to be readily seen. .

A list of the oil holes in the mounting, stating their position and
how access is obtained to them, is to be hung up in each emplace-
ment, and none must be neglected. These lists can be obtained on
demand, the nature of the mounting being specified.

After filling the oil holes, the parts should be worked backwards
and forwards until the oil sbows on the shafting, fresh applications
of oil being made if necessary.

The teeth of all pinions and toothed wheels should be greased.

Hydraulic buffers should be carefully examined before firing or
drill, to see that the cylinders contain the requisite quantity of fluid
marked on the inscription plate, that there is no leakage at the glands,
and that the piston rods are properly connected.

If a buffer leaks at the gland, and tightening up tho latter docs
not stop the leak, the packing will be renewed.

The buffers will not be removed, but will be kept filled, and the
piston rods will always be connected up, except in cases where guns
are found to be especially hard to run back, and such guns are

-likely to be much used at drill, when officers commanding Royal
Artillery ma{ order the piston rods of such guus to be disconnected,
provided such instructions be given as will ensure proper precautions
being taken to prevent the gun taking charge in ruuning up.
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To F1ll the Buffer.—Run the carriage up to the stops, take out the
screw plug, and rest the gallon measure in the hole; turn off the
cock and fill the measure to the mark, then turn the cock and allow
the oil to run ; repeat the operation until the required quantity is runin.

To renew the packing, run the carriage up, empty the buffer, un-
screw the gland, and extract the defective packing. Tallow well the
nlcw packing, insert it in the stufling box, and tighten it up with the
gland.

Any drippings of oil from the buffer collected in the drip pans
attached to the carriage or slide should on no account be uscd on any
part of the machinery of the mounting, or any of the gun fittings.

The carriages and slides will be dismounted and the whole of the
gear removed by ordnance artificers at the periodical painting, and
all parts cleaned, keys adjusted, bolts and nuts tightcued, lubri-
cating holes thoroughly cleaned, the trunnion holes greased, and all
parts properly lubricated, and any slight defect made good before re-
assembling the parts.

Whenever any parts arc found broken, defective, or deficient,
which cannot be renewed by the artificer, fresh parts should be de-
manded at once. Any damage occurring at drill or practice should
301 at once reported, with a view to its being made good without

elay.
In all correspondence and reports relating to carriages and slides,
their exact naturés, marks, and register numbers should be quoted.

9-inch, High Angle, Mark I.

If the recoil cylinders leak at the ram gland they must be
tightened up; if this will not stop it the packing must be renewed or
more added. The glands arc packed with an L leather and hydraulic
packing. The leather is intended to keep in the high pressure, but
as it will not hold against low pressure while the pressure is being
got up, the onter hydraulic packing is added. The outer packing is
made deep enough to hold the high pressure in casc of emergency
until a now leather can be put in. If a new leather is to be put in,
tho recoil ram must be disconnected from the cradle. To do this it
is necessary to have the gun ncarly in the firing position, and to
support it safely by skidding under the carvinge. T'lc pins conncct-
ing tho ram to the eradle must then be taken ont. When the ram is
clear of the cradle the rings and old leather can be removed and a new
leather put in.  Great care should be taken in entering the leathers to
see that the edge enters properly without being damaged. After re-
placing the glands and packings, open the raising valve gently, and
the rams should then enter their sockets in the cradlo where they
must be secured by the pins. Remove the skidding supporting the
gun and cradle, after taking tho weight off them by letting the gun
riso a trifle more.

The gland of the spindle of the raising valve can be repacked
without blowing out the compressed air from the recoil cylinders as
the screw thread is on the inside or below the packing. Before the
gland nut and ring can be withdrawn to get the new packing in, it is
necessary to take off the guide arc, and the valve lever disc from the
spindle. In replacing the wheel and lever care must be taken to see
that they are in the same position as before, or if the valve has worn
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down so that the Jever is at the end of its stroke before the valve is
fairly shut, the disc may be advanced anotber hole.

The carriage is antomatic in its action ascending into firing posi-
tion immediately after fiving. If the raising valve is closed the gun
will 1emain in the down position after fiving. If the gun is in the
firing position, and it is desived {o bring it down again without firing,
the liquid must be run out of the cylinder, which will allow the gun
to descend gently on to the buffers.

To charge the recoil cylinders, pnmp in about 12 gallons of liquid,
but the exact amount is better regulated by the air cocks. The level
is considered to be right when air saturated with vapour from the
liguill comes from the upper air cocks when the gun is down, and
from the liquid level cock when the gun is up. The air pressure
required when the gun is down is 1,300 Ib. per square inch.

Tha roller paths, teeth of traversing rack, underside of clip ring,
anad rollers, must be clean and free from all barrs.

9-inch, High Angle, durk IL.

All bright parts must be kept clean and slightly greased; all
working parts must be properly lubricated, care being taken to
replace the covering serews after Inbrication. -

ThLe guides must be kept free from rost and well oiled ; when not
in use they must be well greased.

If the recoil eylinders leak at the glandy, they must be tightened -
up; ilf this will not stop it the packing must be removed or more
added.

To renew the packing, remove the npper stop of the elevating are,
lay the gun level, blow off the air pressure by opening the levelling
cocks, and empty the eylinders by opening the drain cock; unserew
the glands, extract the defective packing and replace by the new.

~1f the adjusting arrangement for the recoil valves, ihe filling
cocks or the air screws leak, they must be tightened up; if thisis
not suflicient the leathers must be renewed, to do this the pressure
must be blown off.

To fill the cylinders with the gun up, lay the gun horizontal and
bock it in that position, slacken the levelling screws marked BB.
Councet the pipe at valve marked A, open the valve A'and pump in
liquid (about 15§ gallons) till it overflows at the levelling serews BB,
tighten up the levelling screws, disconnect the pipesat valve A, elevate
thie gun to 20 degrees and connect the pipes to the valve C, open the
valve and pump 1n air until the gaunge registers 450 lbs. per square
inch, close the valve, disconnect the pipes, remove the blocks and
replace the elevating stops.

9-inch, High Angle, Mark III.

The guides must be kept free from rust and well oiled ; when not;
in use they must by well greascd.

If the recoil cylinders leak at the ram glands, they must be tight-
ened up ; if at the rear cap, the eylinder must be tightened into the
cap with spanner No. 123 Mark II. To renew the hydraulic packing
at the ram gland, lay the gun level, blow-off the air pressure by
opening the levelling cocks, and empty the buffers by opening the
drain cock, unserew the glands, extract the defective packing and
replace by the new.
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To fill the buffers with the gun up and level, slacken the air screws
marked AA at front of cylinder, and pump in about 15} gallons of
liquid at the filling-cock C, closing the screws AA when the liquid
flows from the openings. Pamp in air until a pressuro of 400 lbs. -
per square inch is obtained; close the filling cock C, and lay the gun
at 20° elevation.  Open the filling cock C, and the plugs B, pump in
liquid until it overtlows at BB, close BB and pump in air until a
pressure of 465 Ibs. per square inch is obtained.

The recoil valves (Plate XITa) are for regulating the recoil of the
gun, and great care must be taken on all oceasions before firing, to see
that they ave properly sct to the nominal lift of *2 inch. An index
plate graduated 1n 10 divisions (each division cqualling v45 of an
inch lift) is fit{ed to the rear cap. A line is eut on the valve cover,
which when the valve iy closed points fo zero on the index plate.
To set the valve it must first be closed on its seating, and then turned .
two revolutions to “open,” or *2 of an inch. :

The recoi]l measured on the ram should not exceed 21'5 inches, for
a full charge at extreme angles of elevation.

1f the adjusting arrangement for the recoil plugs, the filling cocks,
or the aiv screws leak, they must be tightened up; if this is not
sufficicnt, the leathers of the filling cock and air screws, and the lead
washer for the vecoil plugs must be renewed ; to do this the pressure
maust be blown off, and the liquid withdrawn,

The ball bearings must be Iubricated with tallow, as oil will run
away tov quickly. When not in use the bearing screws should be
removed and kept clean, and when in use they must be covered to
prevent dust or grit getting in.  When setting the gun on ball
bearings the adjustment should be arranged, working the elevating
hand wheel at the same time.

The roller paths (upper and lower), teeth of traversing rack,
underside of clip ring, and rollers, should be quite clean and free from

burrs.

Gleneral divections for 9-inch, igh Angle, Marks I, IT, and III.

The n:ountings should be kept thoroughly clean, and carefully
examined every week. It is most important that grit and dust
should be prevented from entering the eylinders. ;

After the last round of practice, a well oiled twist of tow should be
bound tightly round the rams close (o the gland of the cylinder, and
left there until the next practice, when it should be carefully romoved
with the dust adhering.  Any grit or dust found on the ram during
the firing should be at once removed.

The efficiency of the mountings depends to a large extent on
preserving the packing washers in good order. The cylinders should
therefore be kept filled with the proper charge of liquid, and nnder
the full working pressure. '

Leakage of pressure is to be noted, and additional pressure pumped
in, if necessary, at cach weekly examination,

All spare l’cuthcrs should be kept in store, and rubbed occasionally
with dubbing to prevent their becoming hard and brittle. The
supply of spave leathers shculd never be allowed to run low. :

"The axles of rollers, and the bearings of tho shafts of tho rest of
the gear, will require periodical cleaning and lubricating, in the
manner faid down on pages 19 and 20.
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Moncrieff Mountings.

The retaining racks, teeth of bevelled wheels, pivot bolt, and the
inside of the trunnion rings must be well lubricated.

The friction cones of the clevating gear must be kept clean, and
not allowed to sct; but on no account must they be greased. The
cones are adjusted by tightening up the nuts on the end of the shaft;
if too much slip occurs in action the nuts must be again serewed up
and locked.

The brake drum must be kept freo from rust and grease. The
drum should bo occasionally examined to sec that the pawls and
springs are in working order; the pawls should be Ilubricated by
oiling the ends of the studs.

The tension of the brake bands must be sufficient to retain the
gun in the loading position. The tension can be regulated by altering
the position of the counterweight on the lever.
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PROJECTILES.
(Plates XIV to XVII.)
. Weight,
Nuture. Mark. Bursting filled,
Charge. with gas-
check.
1b. oz. 1b.

studded .. o VI 16 15 263
common } o 0 iron ., 1 17 0 256
Yeoa cast steel II 27 12 266
Shell ** Lheavy ..| I(C.S8.) 24 4 360
I 012 250
Shrapnel J studded { < T 1 16 256
stud- [iron .. I 1 5 256
less,. | caststeel II 16 256

studded (formerly
shell) .. o IIIto VI — 256
Palliser { studded .. ..| III to VII — 256
studless .. | I, I, III —_ 256
L 4, Theavy* .. 1 — 360
Shot.. 2 TII — 100
caso {u-on . . { v,V — 107
steel .. . o I — 266
paper (¥ charge) .0 .. I, — 128

The bursting charges given above are P. and F.G. mixture for
common shell and fine grain powder for Shrapnel. Common shell
have hitherto been filled witlh L.G. powder, the bursting charges
being considerably less than those given above. . =777 13 07

All the above may be fired with full char ',\,}'}k‘épb—

the full char,

Shrapnel, which are not strong enongh to st{nd :
All the studded common and Palliser cctileMi}Q' fyc
cl are fired wj

Mark II attached gas-checks. Thestudded
a gas-check. .

All the studless projectiles (including Shra}
automatic gas-checks.

The heavy projectiles (360 1bs.) are for the guns on high angle
mountings.

Iron case shot are usually fired two at a time, as a single onc docs
not givo sufficient recoil.

Steel case shot are intended for the defence of narrow channels,
not exceceding 600 yards in width, against torpedo boats.

Paper shot are for uso at Station Practice whero there is not a
clear range. Tho cylinder breaks u{) on firing, and the small shot
with which it is filled only travel a short distance (about 200 yards)
whilst the effect for purposes of testing recoil, &c., is practically the

same as that with a service projectile.

Palliser projectiles were formerly divided into shot and shell;
the latter have been abolished, as such, and arc now weighted up
with sand to bring them up to the samo weight as tho shet. They
are designated ‘“ Palliser shot,” with the same numeral as the corre-
sponding mark of shot. :

* No more of these will bo made. As they arc uzed up they will be r.p'aced
by the heavy common shell,



DESCRIPTION.

Common.

Studded—Tho Mark VI shell is of cast-iron, cast with bands
it is about 3 calibres long, and the head is struck with a radins of 11
diameters. The point is fitted with a gun-metal bush, tapped to
G.S. fuze-hole gauge. There are 2 extractor holes in the head.
Two rows of studs, of an alloy of 10 parts of copper to 1 of tin, are
pressed into undereut holes, cut into the body of the shell. There is
a lole in the base which is tapped with a screw thread for tho recep-
tion of the gas-check plug. The interior of the shell is lacquered.
It is filled through the head, the bursting charge. being contained in a
dowlas bag. Mark II rotating gas-check is used with this shell,

Marks I to V were not fitted for gas-checks and ave ordered to be
broken up.

Studless.—The Mark I differs from the above in having the head
struck with a radius of 2 diameters, in not having any studs, and in
baving the base cast with a locking rim for the attachment of the
automatic gas-check. It is filled through the base.

Mavk ITis of cast stecl. In general construction it resembles tho
Mark I shell, but the material being stronger, the walls are thinner
and longer, the capacity for the bursting charge being increased in
proportion.

The heavy shell is also of C.S. but differs from Mark II in having
a solid pointed head and weighing 3601b. It.is fired from the guns
on H.A. fire mountings only.

-

Shrapnel.

Studded.-~The body of the shell is of cast-iron, without bands.
The walls are about the same thickness as those of the common shell.
Near the base they are thickened, so as to form . shoulder on
which rests the diaphragm of wrought-iron. This has a hole in the
centre into which is screwed a picce of gas-pipe.  Below the
diaphragm is a tin cup to contain the bursting charge, coned at tho
top to facilitate unloading, and terminating in a neck.which fits into
the gas-pipe. The use of this cnp is to guard against possible pre-
matares from the roughness of the interior of the shell,and to prevent
loss of powder. The interior of the shell above the diaphragm. is
lined with brown paper and filled with 2-0z. sand shot packed in
rosin, the whole being covered over by a felt washer. The head of
the shell is a thin cup of Bessemer metal fitting over a block.of wood,
hollowed out in the centre for the reception of the fuze socket, which .
is of gun-metal, countersunk, and fitting at its lower end into the
central iron pipe; it is tapped inside with a screw thread, at -the
top to the G.S. fuze-hole gauge, and at the bottom for the reception
of the “ primer, Shrapnel shell.” The Bessemer metal of the head
fits into a groove round the top of the cast-iron body, and.it is held
in position by two rows of rivets, but as the upper row are only in-
tended to keep the head from twisting off in flight, they are called
“twisting pins,” and to keep tbem from forming-:too strong an at-
tachment the metal of the body is slotted out to the edge, so as to
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opposc no resistance to a blow from the rear. A band of solder
vound the junction-of the body and head keeps these rivets and
twisting pins from falling out. There are 2 extractor holes in the
head, which are lined with tin to exclude damp.

The above is a description of the Mark 11I shell. The Mark 11
differs only in not having the fuze-hole socket countersunk.

Mark 1'was weaker, had o smaller central tabe, and a thinuer dia-
phiragm which was not coned underncath.

Mark T contains 564 — 2 oz. sand slot, Marks II and TI1, 374

None of these shells are fitted for gas-checks.

Studless—The studless shell, Mark I, is of iron cast with bands.

Its interior arrangements are similar to those of the studded shell.
The gun-metal socket is flanged over the Bessemer metal head.  The
head is attached by 2 rows of rivets as in the studded Shrapnel, but
the head is slotted instead of the body, so that the twisting pins are
the lower row. The interior of the shell is slightly larger at the
mouth than at the base, with the object of facilitating the dispersion
of the bullets ; and to assist in breaking up the shell there are 6
longitudinal weakening grooves in the body and in the powder
chamber.

The base is fitted for the automatic gas-check.

" Mark 1I is of cast steel, similar in construction to Mark T, but
with- thinner walls and consequently containing o larger number of
sand shot.' " The: diaphragm is of steel, and there are no weakening
grooves.

Mark I contains 292 — 2 oz. sand shot, Mark IT, 532, :
There is no Shrapnel shell for the guns on High Augle mountings.

Palliser.

Studded.—~These ave cast head downwards, the morld for the
body teing of sand, that for the head being a block of iron .ealled a
¢chill.” This makes the head intensely hard and the body com-
paratively soft.

The head dis pointed, struck with a.radius of 12 ealibres.

Only the latest Mark is east with bands,

A soft iron bush is cast into the base and tapped with o screw
thread to take the baso plug or gas-check plug. The joint between
the bush and the basc of the shell is sealed by o lead rivg hammered
into an undercut groove.

Of the earlier patterns, Marks I and Il had the bodies cast in
chill and are ordered to be broken up; Mark III had a blunter point,
the head being struck with a radius of 14 calibres instead of 1}.
Marks III, IV, and V were not originally intended. for gas-checks,
hut have since been altered to take them, ITI and IV shot taking a
different plug to III and IV shell.

- The different Marks vary in weight, size, and shape of intevior
cavity, and method of closing the base. : ‘

" Those formerly termed *“‘shell” lLave their Lursting charge re-
placed by sand in order to bring them up to weight and have a W.
painted on the head, and stamped on the base plug. They wero
folrmerly distinguished from the shot by having their tips painted
white. :

Studless.—These shell are east with bands and have the head
struck with a radius of 2 diameters. They are provided with the
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sameo bush as the studded projectiles, but as the base is covered by
the antomatic gas-check the lead ring round it is unnecessary and is
therefore omitted.

Mark I was cast in one picce, but as it was found that the locking
rim ronnd the base was very apt to get chipped and broken, Mark 1T
was introduced, cast without the base disc, which was made sepa-
rately of wrought iron or stecl, and attached by a conical headed
gun-metal plug. (See Plate XV.) In Mark III, however, this detached
base disc is done away with, the projectile being cast all in one piece,
and the base closed by a soft cast-iron dise, firmly seeured in its place
by being run in with molten lead. The interior cavity is smaller
and of a different form to that of the previouns patterns. (Plate XVI.)

The heavy shot is for guns on High Angle mountings only.
It is similar in construction to the Mark III, but is a good deal longer
and weighs 360 lbs. (Seo Plate XVIL) No more of these heavy
shot will be made. They will be used up at practice, and will be
replaced by the heavy common shell.

Case.

* Tron case shot are made of tinned iron in one piece, riveted longi-
tudinally, and fringed at both ends. The bottom fringe is bent over
and riveted to' the sheet-iron bottom, and when the case is filled the
upper fringe is bent over and soldered to the tinned iron top. It has
2 handles attached to iron staples, which-are bent round to form a
loop and riveted to the inside of the head.

In the interior of the cylinder is o wrought-iron disc lying loosely
on the bottom, and on this stand 3 wrought-iron segments forming
a lining to the case; the contents are 8-oz. sand shot, 113 in number,
packed in clay and sand.

In Mark IV the handles were not so firmly attached; in Mark I1T
the shot were packed in coal dust.

Marks I and II are obsolete.
Stecl case shot are similar in general construction to those filled

with iron shot, bt differ in dimensions, weight, and contents, and in
having iron lifting rings instead of handles. They are filled with
steel shot (3% lbs. each), and have the words ¢ filled steel shot”
stamped on the top, and a white band 1 inch broad painted round

the body.
The total length is 23'55 inches.

Paper Shot.

Theso are made up in 4 charges weighing 128 1b. each, when filled.
Mark II consists of a eylinder of ** papier-méiché,” with a hard, black
polished surface, closed at each end bya ribbed disc of the same material.
The top disc has a hole in the centre through which the shot is filled
with a mixture of sawdust and ** waste ” shot, Nos. 1 to 5, in such pro-
portions as to bring it up to the required weight; the hole is then
closed by a cork plug.

Mark I consisted of a cylinder of brown paper, choked at top and
bottom to wooden discs, and filled in the same manner.
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INSTRUCTIONS FOR THE PREPARATION OF SHELLS.

Fixing Gas-Checks.

Studded Projectiles, with Plug and Nut.

Unserew and remove the nut with the “spanner gas-check nut,”
then apply the “wrench, base-plugs” to the gas-check plug, and
;chrew it well up in the direction of the arrow* to ensure its being well

ome.

If, when unserewing the nut, there is any tendency for the plag
to unscrew also, tho ““ wrench, base plug,” should be at once applied
to the head of the plng and turned in the divection of the arrow, at
the same time as the nut is being turned in the opposite divection.

Plece the gas-check on the base of the projectile with the con-
cave, or unpainted side, next the base, then screw the nnt on to the
end of the plug with the ‘ spanner, gas-check nut.”” The nut must
be serewed down to the shoulder on the plug.

Studless Projectiles with Automatic Gas-Checks.

These gas-checks become fixed to the projectile when the gun is
fired. They are londed separately, except when firing 4 charges from
guns on High Angle mountings, when they must be nicked on to the
projectiles before londing, as tie force of the powder is not saflicient
to attach thiem securely.

An automatic gas-check will be issned for all guns for which they
are authorised for drill purposes. It must be firmly nicked on the
shell, as otherwise it cannot be extracted. Care must be taken—

(a.) That the gas-check is not injured, and that it is at all times
free from burrs,

(b.) That the drill cartridge is sufliciently long to prevent the
gas-cheek from jamming in the end of the grooves.

Tilling Shell.

For full details of the classes of powder that may be used for
filling shells, sce Magazine Regunlations.

Generally speaking, they are as follows :—

For common shells the bursting charge is of P and F.G. mixture,
which is composed of P. or Q.F.! and a fine grained powder, viz. :—
Pistol, F.G., R.F.G. or R.¥.G.2 If none of the laticr are available
L.G. may be used in cases of emergency.

Shrapnel shells are to be filled with Service R.F.G.%, R.F.G,,
F.G. or Pistol powder; powder reduced in class to “shell” is not to
be used. '

* The hends of the gas-check plugs, and the wrought-iron nuts, are each
stamped with an arrow to show the direction in which to turn, either when scrowing
on the gas-check plug, or when screwing on the wrought-iron nut.



30

Common, S udded.

Remove the plug from the faze-hole, place the filling-rod in the
bag, insert it through the fuze-hole, taking care not to foree the cnd
of tho rod throngh the bottom of the bag; carefally push in the bag
until the neck only is in the fuze-hole, a portion being kept ontside,
as the whole bag must not be allowed to slip into the shell during
the operation of filling : then withdraw the rod.

" Weigh out the bursting charge in proportions of about 4 Ib. T’.
and 10 oz. F.G.

Drop in one portion of I’. powder, pebble by pebble, then insert
the funnel and pour in one portion of F.G. Then insert the filling
rod, and lightly press and stir the powder all over, so as to set it well
down into the shell.

Repeat the operation till the shell is completely filled.

Withdraw the funnel and filling-rod and tie the neck of the
bag with twine close to the top of the fuze-hole. A picce of
twine is attached to the neck of the bag for this purpose; it must
be shifted to its proper position if necessary. Cat off the saper-
tinous choke and push the neck of the bag well down, and to one
side of the fnze-hole; insert two * Bags, primer, filled, 7 drams,” or
more, if there is room; then screw in the fuze or plug as required,
taking care that -the fuze-hole is clean, and the fuze or plug
labricated.

Common, Studless.

These shells ave filled from the base. Place the shell upon its
point, which may be inserted in a block of wood hollowed out for the
purpose or in any other convenient place. If the shell immediately
after filling is to be used with a wood time fuze, insert an unservice-
able M. L. wood time fuze, or a piece of wood of the same size in the
fuze-hole before filling, if not, the fuze-hole plug will be suflicient.

After standing the shell upon its point, pass the * Holder, shell,
studless, 9 inch,” over the base and screw up the bolt, then hold the
handles firmly while another man unserews the base plug with the
“Wrench, base plug.” Now drop in three “ Bags, primer, filled,
7 drams.” Place the brass filling-rod inside the bag and insert it in
the shell, taking care not to push the rod through the bag, withdraw
tho rod, and complete the filling as above for *studded,” but of
course no ‘' bags, primer ” are to be inserted after filling.

Shrapnel, Studded or Studless.

Remove #he plng from the fuze-hole, and, after sceing that tho
latter 1s clear of any dirt, &e., insert the leather funnel and pour
in the bursting-charge, which has been previously weighed. This
must be done gradually, for if the whole of the powder is put in
at once the tube will probably become choked. The shell shounld
be tapped on its side with a wooden mallet until the whole of the
bursting-charge bas passed down the tube, taking care that none of
the powder is left at tho bottom ‘of the socket. Drop in the
* Primer, Shrapnel shell,” and, by means of the “ Driver, screw,
Shrapnel, large,” serew it tightly into the tube, and then screw in
the fuze or plug as may be required. If the primer is too tightly
screwed home it is liable to jam so that it cannot be unscrewed.
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Fixing Plugs and Fuzzs, and Securing Shells.

. When plugs or mctal fuzes are serewed into shells they will be
Iubricated with a mixture composed as follows :—

Luting, Mark 11 ., 57 .. 100 parts, by weight.

1 rape oil
% Iubricating oil e e 17, ”

A coat of paint of the same colour as the tip of the shell is to
be applied over tho junction of the G.S. fuze-hole plng and shell
when the latter is filled.

Timpty projectiles fitted with plugs and kept in exposed situations
where the plugs are liable to become set fast by corrosion from tho
action of salt water, or otherwise, should have them unserewed once
at least every six months, and the threads cleaned and re-lubricated
as above, a coat of paint being applied if the shell is filled.

Instances lave ocenrred in which fuze-hole plugs of common
shells have been so jammed in as to be immovable, in consequence of
using the “ Wrench, base plag.” The “XKey, fuze, and plug, G.S.,”
or the “ Key, plag, G.S.,” ov the “ Key, fuze, universal,” are the only
implements which shonld be used for screwing in the G.S. plug.

Distinguishing Marks.

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

Steel projectiles will have a white band § inch wide painted
round the head 1 inch from the top : in the case of Shrapnel this white
band will be immediately below the red tip. C.S. will be stamped on
the basc of cast stecl, and 10.S. on the base of forged steel projectiles.

All filled shell will be marked in red, as follows, the size of the
type being § inch:—

(a.) A band } inch wide round the head, 14 inches from the top ;
this will be } inch below the red tip of Shrapnel shell, or
immediately below the white band of steel shell.

(5.) The word “bag” if one has been used.

(c.) The monogram of the station except when filled by R.A.

(d.) The date of filling.

(e.) A disc 1 inch in diameter if shalloon primers have been
inserted.

(f.) The letter P, 11 inch long, if filled with P, and ¥.G.

Palliser shot (formerly shell) which have been weighted up with
sand will have the letter W stencilled in white on the head, and also
stamped on tho base plug.

Projectiles which are to be used for practice only will be marked
with a yellow band 4 inch wide round the body, any other markings,
except red or white ring, or red tip, being obliterated.

Shells whicl have been emptied will be marked on the head with

- the letter E in red paint, and also the monogram of the station.
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Examination of Filled Shells.

The examination of filled shells will only be cmried out by an
Inspector of Warlike Stores. The general proceduro is as follows :—

Common.

Remove the fuze-hole plug, and withdraw the “bags, primer,”
with the “hook, G.S. wads.”  With studless shell remove the base
lug by means of the ¢ wrench, base plug.” Untie the twine round
the neck of the bag. Tf the powder is in a scrviceable condition, tie
up the neck of the bag again, and proceed as directed in the
instructions for filling, previously adding additional powder within
tha bag, if necessary, to fill the shell. If the powder is found to be
caked from the effects of damp, the shell should be returned into

stere,

Shrapnel.

Remove the fuze-hole plug, and note specially whether any
powder has worked up into the socket, nnscrew the primer with tho
“ Driver, screw, Shrapnel, large,” and lift out the primer with the
“ Pincers, Shrapnel primer;” turn the shell nose downwards, and
allow a portion of the powder to run out; if the powder charge flows
out freely, retarn it, insert a new primer, and replace the plug. The
old primer will be tested. The shell should be well shaken if the
powder does not come out quite freely, as a portion of the powder may
possibly be jammed in the tube; if the powder cannot be extracted
as above, the primer and plug should be replaced, and the shell
returned into storve.

If the primer cannot be extracted, the shell will be plugged with
wood and will have a yellow band, denoting practice, painted round
the body, all other markings being obliterated, except the red ring
and tip, and white ring, if present.

Storage of Filled Shells.

Filled studded shells in charge of the Royal Artillery will have
the gas-checks attached to them before being placed in the shell store.
The shells arc to be placed on theiv bases, resting on the gas-
cheek plags, and being prevented from falling over by two pieces of
wood, 9”7 x 1” squave, placed one on each side of the nut.
1 Shells taking antomatic gas-checks will be stored unfitted on their
ases. '

Wedge Wads.

These consist of two wood wedges 7 inches long, connected by a
picce of cane 7'5 inches long. They arc rammed home after the
projectile to prevent it slipping forward when the gun is run 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 be fived.
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Gas-Checks.

The Mark TI rotating gas-check is used with common and Palliser
studded projectiles, to which it is attached by means of a plug and
nut (sce Plate X1V). It has projections round the edge which fit
into the grooves of the gun. A shoulder on the plug provents tho
nut from being screwed home aguinst the gas-check; consequently
the latter has a small amount of play and is free to rotate round the
plug, which is necessary in a gun with an increasing twist of rifling
in ovder to prevent the gas-check from jamming., Studded Shrapnel
are not fitted for gus-checks.

The automatic gas-check is used with all studless projectiles,
including Shrapnel. It not only seals the escape of gas but also
imparts rotation to the projectile. (Plate XV.)

There are two patterns of automatic gas-checks; the “ Gas-check,
R.M. L., 9-inch, automatic,” with 6 projections, for Marks I to V
guns, and the * Gas-cleck, R.M.T., 9-inch, polygroove,” with 27
projections, for the polygroove guns.

The weight of the former is 91b, ; that of the latter, 91b. 3oz.

(1689) c
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FUZES.
(Plates XVIII to XXT.)

Pettman (.S, No. 5, Mark 11
Percussion < Direct action, No. 3, Marks I* and 11 for land
fronts; Mark ILL for sea fronts.
Time 15 seconds, with detonator, No, 43, Marvk 111,
"1 Sensitive, middle No. 24, Mark 1.
The Pettman fuze is for use with full chiarge and studless sheli
only.
‘15 seconds M.T.. No. 41 may be used in shells not fitted for gas-
checks, 7.e., stndded Shrapnel.

Pettinan G.8S. IFuze.  (Plate XVIIL)

The fuze consists of the following parts:— :

Body (4), top plug (1), plain ball (¢), steady plug (), detonating
ball (), cone plug (r), lead cup (a), and suspending wive (11).

The body and top plug are made of gun-metal; the cone plng,
detonating ball, and steady plag arve also made of gun-metal, but of
a harder alloy to preveat 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 thero is a ring of composition covered by a thin,
lacquered copper washer. Through the steady plug are two fircholes
to convey the flash from the ring of composition to the interior of
the fuze. The detonating ball is milled and grooved, and covered
with detonating composition, which is protected by one thickness of
gut and two of silk, over which are two copper hemispheres, covered
again by one thickness of gut and three of sillk. The cone plug is
picrced with three fircholes, of which the central one is driven with
mealed powder and picreed like a tube.  The suspending wire passes
through the cone ping. The lead cup is a hollow cylinder, having a
flange on the top to fit into a recess on the cone plug when it is
crushed.

When fired, the steady plug, ball, and cone ping sct back on the
shock of firing, the suspending wire is broken, the lead cup prevents
rebound, and the stem of the cone plug protrudes through the base of
the fuze, the detonating ball being released from its pivots by the
slight unsteadiness of the shell in flight; oa striking, the ball is
dashed violently against the side of the body, explodes the de-
tonating composition, and fires the shell, the flash passing through
.ﬂ]:e holes in the cone plug to the priming, and thence to the bursting
-charge.

When fived with a projectile fitted with a gas-check, tho stcady
plug may not disengage, owing to the steadiness of flight of these
-shells, and in this case the detonating ball will not act. The plain
ball is released by the steady plug setting back, and is cansed by the
-centrifugal force to spin round the circumference of the body over
the ring of detonating composition. On striking, the ring is dashed
azainst the plain ball, and dctonates, exploding the shell through
thic fireholes.
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The fuze acts only on impact, not on graze; it is to be used with
full charges only.

The manufacture of this fuze has been stopped; it is replaced
by the Direct Action.

Direct Action. (Plate XIX.)

The Mark IT fuze consists of the following parts, viz. body, eap,
screw plug for ncedle disc, necedle dise, serew coilar, bottom serew
plug, steel needle.

[t is made of an alloy resembling gunimetal, with the exception
of the steel needle, copper dise, and a few minor portions.

The boidy is tapped on the exterior to the general-service taper and
pitch.  The lower part is hollowed out to receive a blowing charge of
finc powder (75 grains). The bottom is closed by the hottom plng
screwed in, as shown in the cut. The upper portion of the body is
turned to receive the cap, and is bored ount to receive the serew plug
for needle dise and serew collar,  Itis recessed to receive the detonat-
ing composition. At the bottom of this recess nine conical fire-holes
arc bored throngh the metal separating the npper and lower portions
of the interior of the body. A small brass pin is screwed into each
side of the body on the exterior, near the top.

The serew pliy for needle disc is tapped so as to serew info the body,
and is recessed. It is slightly coned at the bottom, and has a hole
throngh the centre *3” in diameter.  Two holes are drilled in the top
50 as to screw the plug into the fuze. Its upper portion is recessed
to hold the needle disc.

The screw collar screws into the body over the serew plug, and has
slots cut in its upper cdges for the purpose.

The needle disc is of copper, *032" thick, and has a central hole to
receive the needle.

The needle is of steel, and of the shape shown in the section, having
four points. It is sprmng into the disc.

The cap fits over the top and has a milled edge. On each side o
‘T.shaped slot is cut to fit over the brass pins in the body, and thus to
secure the cap to the fuze. A squarc keyhole is cast in the nupper
surface, so as to take the G.S. plug and fuze key.

The bottom plug is screwed into the bottom. It has a central hole,
and two key holes for secrewing it in. It is sccured and rendered
damp-proof by cement and solder. ;

The conical holes are filled with meal powder paste, and arc covered
.on the under side with a disc of fine white paper shellaced on.

Three grains of cap composition are pressed by a G40 1bs. pressure
into the recess provided for it. It is varnished, and covered with a
.disc of varnished paper, on tho top of which is a copper washer kept
in position by being spun over.

A disc of red shalloon and one of white paper are attached by
:shellac varnish to the bottom plug.

The fuze, being prepared by simply taking the eap off. is quiescent
in all its parts till dircct impact takes place, or a graze at such an
angle that tho nosc of the shell enters the ground.  When cither of
these events occurs the necedle is crushed down on {o the detonating
«composition, which fires, and ignites the meal powder in the conical

(1689) o2
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loles and the fine gramn powder. The flash therefrom blows down
into the shell and fires the charge.

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

Mark I* is almost identical, being the Mark I fuze, which is
obsolete, converted to Mark II pattern. The Mark III differs from
it in Dbeing slightly longer, the screw thread continued to the top to
enablo the fuze to be screwed in flush with the top of the shell, and
in the fuzo being closed with a safety plug with left-handed screw in

place of the cap.

15 sces. Lime Iuze with Detonator. (Plate XX.)

This fuze is made of beech. It is bored with a central composition
hole and six powder channels. The powder channcls communicate
one with another by means of a strand of quickmatch pressed into a
groove on the base. The fuze composition is pressed into the central
hole. The fuze is ignited on discharge by the setting back of the
hammer on to a detonating pellet.  The hammer is retained by a sus-

-pending wire 0°03 inch thick, and by a safety pin which is withdrawn
before ramming home. The fuze is marked spirally from 1 to 30, the
figures and dots being arranged in six columns corresponding to the
powder channcls. .

Time of burning at rest, 14:6 to 165 seconds.

Sensitive, Middle (Plate XXT).

The fuze cousists of the following parts: —

Body (a) with stem, lighting pellet (b), two retaining bolis
(cc), two spiral springs (dd), needle (e), composition ring (f),
dome (), cap (%), two safety pins (42), base plug (k), and axial
magazine filled with M.G.! powder (2).

All the parts are made of gun metal.

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

The fuze is set, after being fixed in the shell, by loosening the
screw cap (k) on the top of the stem, by means of the “ Key, fuze,
universal,” and turning the dome and ring till the required gradua-
tion on the collar coincides with the arrow head on the body, and
then tightening the screw cap. The safety pins are withdrawn at the
moment of loading. On discharge, the centrifugal action causes the
remaining pellets to fly out, releasing the lighting pellet, which flies
out by centrifugal force against the needle, firing the detonator,
which ignites the powder in the pellet and axial magazine, this latter
lighting the quickmatch in the composition ring.

Weight, 1 1b. 4 oz.

Time of burning at rest, 14'6 to 158 seconds.
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o s i
Preparing Fuzes.
15 seconds, with Detonator.

This fuze is prepared for auny desired time of flight by boring
through the side hole corresponding to the required time, into the
composition. -

When using the hook-borer, place the fuze in the hook of the hook-
borer in the proper position for boring the required 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 cnsure its bedding fairly in the hook.

Unscrew, and when the bit is quite elear, remove the fuze from
the hook. T'he length of the bit is so regolated that, when placed in -
the haudle, it will enter sufliciently fav 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-
serew unscrewed, the square hole in the hook being made for that
purpose. Care must bo taken when sabstituting another bit that it is
properly placed in the handle, and that the tightening-serew firmly
presses upon it, for if any space be left between the handle and the
head of the bit, the end will not enter a suflicient depth into the com-
position. ‘I'he 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 o litéle practice these opera-
tions may be performed in a shorter time.

¥ixing Fuzes.
Direct dction.
This fuze requires no preparation except the removal of the metal
cap of Marks I* and II or plug of Mark I1I. It is screveed firmly into
the fuze-lole by means of the “Key, plug, GiS.,” or the “ Key, fuze,

universal.” The cap or plug must not he removed until after
entering the shell into the muzzle of the gun.

LDettman, G.8S.

This fuze requires no preparation; it is simply screwed firmly
into the fuze-hole by means of the “ Key, plug, G.S.,” or “ Koy, fuze,
universal.”

15 scconds, with Detonator.

This fuze should be screwed into the fuze hole by hand; when
it cannot be screwed any further it is properly sccured. 1t mugt not
be fixed by striking it with & mallet or any other instrument, neither
must it be struck against anything.

The safety pin must not be withdrawn until after entering the shell
nto the muzzle.

Seunsttive, Middle. ;

This fuze should be screwed into tho fuze-hole by hand, as far
as possible, and then tightened up by inserting one of the points on
the circular arm of the  Key, fuze, universal,” in the small holo in the
circumference of the body of the fuze.
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CHARGES.

Mark of Gun. Charge in Lbs,

or two 25-1b, ,,

Redueed +..... 33 | In one 33:-1h. #

Full sovvenease 00 In one 50-1b. cartridge,
ItoV .

VIa, VIn, VIc.. i 50, 374, 25, 12} In 4, 3, 2, or 1 cartridges
of 12} Ibs.

All the above are of P. powder.

There is also a saluting charge of 20 Ibs. blank I.G. powder.

The four charges given above for the high-angle fire guns are
the only ones at present approved, but a fifth is under consideration
intermediate between the 124 1b. and the 25 Ib. charges.

The 121 b, cartvidge is to be used with high-angle fire gans
only, on account of the inconvenience of loading the ordinary 9-inch
guns with quarter charges.

© All new cartridges are mede of silk cloth, heoped with silk,
braid. Somec of the old serge cartridges may, however, still be
met with; they are choked with worsted and hooped 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 cart-
ridges are always to be used.
;=57 Directions for Making up Cartridges.
S R i
L "Card ‘(\!d’ be takew tosce that the empty cartridges are properly dry
befpre being_filled:"” The proper charge will be carcfully weighed
out “and inscrted in the cartridge by means of the * I'unncl, copper,.
cartridge.” “Tli¢ cartridges will be choked by drawing together the
mouth of the cartridge into several pleats with a magazine ncedle
threaded with three strands of silk twist.  After drawing together
the mouth of the cartridge, the choke will be temporarily secured,
the becket drawn tightly in on both sides, three turns will be taken
round the plaits and becket, and the choke thus formed will be further
secured by passing the ncedle five times throngh it, alternately above
and below the turns, thereby stitching down the turns round the
choke at four points cquidistant from each other; the becket should
form a loop about 3% inches in length.

The 25 1b. and 12§ 1b. cartridges having no beckets attached
require three strands of silk twist passed round the pleats threc
times, and the ncedle passed through the choke four times, making
three securing stitches.

The cartridges will be made up to their proper lengths and
diameters by means of the hoops, which should be drawn tight, so as.
to. make a firm cartridge. To do this:—

Draw the braid through the silk cloth until the knot of the loop-
comes home to the cartridge; tho singlo end being passed through
the loop from underneath, pass the single end to one side of :and




34

under the loop, then draw thic hoop tight and keep it so by placing
the forelinger of the left hand firmly on the loop; bring the running
end between itselt and the loop, and draw tight the single bend thus
formed, takiny cure that the bend bites on the loop and wot on the single
end, otherwise the knot will slip. The maintenance of the proper form
of the cartridge depends on the hooping being thns sccured.

Curtridges, after being ehoked and hooped, will Lave the ends of
the choke cut oft to a convenient length, whieh should in no case
exceed half the dinmeter of the cartridge; the superfluons ends of
the hoops will also be ent off.  They will be very eavefully examined
and ganged as to length and diameter previous to packing. The
dimensions are as follows :—

Length of 50-1b. cartridge not to exceed 235 inches.

" :;:; 1" " 18.0 1
‘)»', 1 1.“‘?’
» -t ”” " () T
1.),1_ =
»” -I;: 1 3 (') 9
Com Blank |, % 825
Diameter of all cavtridges 5 85

Marking Filled Cartridges.

ATl cardridges issued from store, when filled, will have the initial
or monogram of the station at which they are filled stamped on the
bottom end, and the nature and weight of powder which they con-
tain marked on the side in black printers’ ink, the letters being:
1 inch long. About } oz of ink will be suflicient for 100 cart-
ridges.

The cartridges filled by the Royal Artillery wil
by having no initial letter stamped on them. K
apply to cartridges filled by working parties
the Ordunance Store Department,

1 be distinouished

Packing and Storing:

The cartridges may be packed as follows :—

00-1b. cartridges e P 1in a 50-Ib. eylinder.
33 " .o . 1, 33 "
S5 P 2 , 40 s or
G " - 1 o 25 "
Ve 2y 83 ” or

» Whole metal lined
case, if eylinders are not
oo available. '

121

-
3
.
.
.
.
.

To close the cylinders, screw on the lid by hand from Ieft to
right, and tighten up by means of the beaver until the washer bears
hard upon the top edges of tho cylinder. Apply a coat of gum
shellae, dissolved in suflicient metbylated spirits to be of a workablo
consistency, to the junction of the body and lid; then fasten round
the junction a tape band 23} inches wide, well coated with shellac
cement. The tape should overlap about 4 inches, and bo placed so-
that the edges may be protected as much as possible by being in
the hollows of the corrugations ; work the tape (except the end which.
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;s turned under, forming a loop 1 inch in length) well into the cor-
rugations with the hand, and, when well sef, give the band a coating
of thin shellac cement.

In order to open the cylinder tear off the tape band, and pass the
cylinder bearer through the handles, and then give asmart wrench in
the required direction.

Labels bearing the above directions are pasted on the lids of ecach
cylinder.

Where storage accommodation permits, cartridge cylinders will be
stacked vertically in columnar form (i.e., one immediately above the
other), cach column not to excced three 50-1b. ov 33-lb. cylinders,
or four 25-1b. eylinders.

Where the chambers ave sufficiently lofty to admit of more than
one stack, the second stack will be placed on skidding supported by
frames.

Care should be taken that the cylinders do not touch the walls
when stacked. Thin battens of wood will be placed under the
bottom cylinders when the floor is of stone or concrete.

Where cylinders cannot be stored vertically, they will be piled on
their sides, and the number of tiers in cach stack will be limited to

five.

Drill Cartridges. .

Drill cartridges arc a special manufacture and issued complete.
They are of wood covered with raw hide,

TUBES.

Tube, Friction, Copper, Long, Mark IL.
’% ' ’ Solid-Drawn, Mark 11.
s Electrie, No. 10, Mark 1V,
Vent-scaling, Electrie, P, Mark V.

Mark I to V guns arc fired by friction tubes, either “ Long’ or
% Solid-drawn,” except when they ave in connection with a Position
Finder, when No. 10 Electric tubes are used. The vent-sealing
electric P tubes ave for guns on High Angle mountings, which are
fitted with a special steel vent for vent-sealing tubes, and having no
percussion lock, cannot be fired except by clectricity.

The Twbe, friction, copper, long, Mark II, consists of a copper
tube, 5 inches long and 02 inch in diameter, lacquered inside, driven
with mealed powder, and pierced with a central hole. The top is
closed with shellac putty and varnished paper, and the bottom by a
disc of varnished paper. A hole is bored through one side of the
tube, having its centre about 0'25 inch below the top, and over this
hole is secured a copper nib-piece, containing a roughened copper
friction bar. This is smeared with a detonating composition of
chlorate of potash, sulphur, and sulphide of antimony, and the nib-
piece is pinched down upon the friction bar, the projecting part of
which has a vertical eye, into which the hook of the lanyard fits. On
pulling the lanyard the friction bar is drawn out, igniting the com-
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pposition, and firing the tube ; the central hole gives a passage for the
flash, and causes instantancous action. The gas from the oxploded
cartridge drives the tube out of the vent.

They are packed 25 in a tin eylinder.

The Tube, friction, copper, sohd drawn, Mark II (Plate XVIII) is
made of solid drawn copper, and 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, sccured by shellac. The length is 21 inches. The
. arrangement of the friction bar is similar to that of the long
copper friction tube deseribed above, except that the nib-picce is
golid drawn and projects right through the tube, and has a small
Lole bored in it to allow the flash from the friction composition to
reach the powder in the tube.

Mark I tube had not the brass ball, and the nib-picce was similar
to that of the long tube.

They are packed 25 in a tin cylinder.

T'wbe, clectric, No. 10, Mark IIL—This tube is made up from
three quills cemented together. The two lower ones are filled
with mealed powder, as in copper tubes; tho upper quill contains
an cbonite plug about 1 inch long, in which two longitudinal
grooves are cut to take the bare ends of the terminals of the
leads. The ends of the wires are 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 chonite plug and the mealed powder in the lower tube. On
the top of the powder in the lower tube is a small wad of guncotton
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.

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

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

They arc packed 25 in a tin cylinder. °

The T'ube, vent-sealing, electric, P, Mark V" (Plate XXII) is made of
brass, bored out to receive the arrangement for firing by electricity,
and coned at the tep of the tube to receive two conical plugs, which
are insulated from the body and from cach other by cbonite. Into
-each plug is fastened a copper pole. The poles are connceted by a
platinnm wire bridge surrounded with priming composition. Thelower
part of the tub> contuins pistol powder, and is closed at the bottom by
thin dises of paper and by a brass ball embedded in sulphur.

The top of the tube is flat. The terminals come out of the centre
of the top, theu separate, and are led in opposite directions to the
edge. 'They follow the edge in a groove till they again meet, when
they are twisted together for a lenugth of 22 inches. They are
insulated by being covered with oiled silk, but as this has been found
to bo liable to causo the spirals to stick together, they will in future
be covered with layers of varnished sarcenot.

Mark IV differed in the internal arrangements for sealing the gas
eseape.

They are packed 5 in a tin box.
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DRILL FOR 9-INCH RM.L. GUNS IN CASEMATE OR OPLN
BATTERILS.

A gun dotachment consists of a Gun Captain (No. 1), a Gun
Layer, and seven other gun numbers, with or without “eatra gun’
nuwmbers,

It falls in two deep, the Gun Captain being on the left of the

front rank, and the Gun Layer covering him,

To Tell O
Group Oficer.t Gun Caplain.

e Group Tell OF.” “ o el Of

At “ Tell off " the Gun Captain tukes a pace to his front, turns
to his right, and gives the word “ Zell off .

The Gun Layer does not number,
The right hand man of the rear rank numbers 2, the vight hand

man of tho front rank 3, the second man from the right of tho rear
rank £, his front rank man 5, and so on.
After the detachment is told off, the Gun Captain falls in again

on the left of the front rank. :
The detachment is then moved into tho work, and halted in line

facing the front, and to the rear of the slide or mouuting.

If more than one gun of a group is being manned, each Gun
Captain marches his detachment to his gun as above, or to such
other convenient position under cover as the Group Oflicer may

direct.

) General Duties.

“The Gun Captain’’ §—(No. 1) commands, and is responsible to
the Gronp Officer for the regular and efficient service of the gun in

all respects.
He will satisfy himself that the Gun TLayer knows the target

ordered. . .
Wlen his gun is fought by Position Finder (I.1.), he will insert

the firing plug after the gun is laid. ;
Reads and gives Q.X. to elevating numbers when the latter cannot
read the means themselves,
When time fuzes are employed he bores them.
Gun Layer.—His special duty is the laying of the gun.
When direction is given by the traversing are, he reads the training

and dirvects (by signal) the traversing numbers.

* This should be dono as far as possible on private parade, before marching oft

from parade, camp or quarters.
+ In cxceptional cases the Gun Captain may also have to perform the duties of

Group Officer.
1 It is recommended that, when feasible, this N.C. officor should have perma-
nent charge of the gun, and be responsible for its condition and cleanliness, and all

the stores, &c., connected with it, and also for the casemate or emplacement in
whioh it is mounted.
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Iie always attends to the vent, aud makes ready.

No. 2.—Searches, inserts antomatic gas cheeks when  used,
hooks and unhooks lhoisting tackle, steadies and gnides projectile,
removes sclvagee, rams home, replaces rammcr,‘ closes mantlet,
traverses and sponges.

No. 3.—Attends to port bar, when used, and upper block of
hoisting tackle, scarches, loads, shifis hoisting tackle, steadies and
guides projectile, uneaps fuze or removes safety pin, rams home,
closes mantlet, traverses and sponges.

No. 4.—Supplics sidearms and antomatic gas checks, when used,
rams home, runs ap, elevates, fires, and opens mantlet.

No. 5.—Attends to snatch bloek and lower block of hoisting
tackle, raises projectiles, rams home, supplies wedge wads, runs up,
clevates and opens mantlet.

No. 6.—Altends o cartridge lift, or outsido the cartridgo expense
store, anid supplies cartridges to 3, removing empty cylinder.

No. 7.—Attends to shell 1ift, or ontside the shell expenso stove;
fixes fuzes,® brings up and raises projectile, and remaves empty
barrow.

No. 8.—Assists 7 ut shell lift, or ontside the shell expenso store,
brings up and raises projectile.

To Prepare for Action and Ixamine Gun.

Group Ofjicer. Gun Caplain,
“ Drepure for action and Y Prepare for action.”
Llramine Gun.” ¢ Framine Gun”

At ¢ Prepare for Action™ the following stores are bronght up,.
the higher numbers assisting at the heavier guns.

Gun Layer.—Sights, tubes, tube box, lanyard, pricker and vent
server, and at drill a drill tube.

2,—Side arms.

3.—Hoisting tackle and traversing handles,

4.—Tvon pointed lever, clevating wheel, rannner rope, and assists
2 with side arms.

5.—Iron pointed lever, clevating wheel, wedgewads, and rammer
rope.
ICv.——ﬂucket filled aid brush, and two wooden cartridge cylinder
beavers if vequired. For drill a zine cylinder, with drill cartridge.

7 assisted by 8.—Transporting barrow and brush, two seclvagees,
fuzes, fuze and shell implements, antomatic gas-cheeks as ordered,
in boxes, with the lids unscrewed, running back tackle, and picce of
chalk. For drill, a drvill shell.

Gun Layer receives the tubes from the shell store. e straps
the tube box round his waist on right side, and Iays the lanyard
over the cascable, placing the loop over and the hook through the
lanyard guide, and sces that the pointer for training arc is let
down. With P.I". he attaches the electrical lanyard, coils it up,
and places it in, or near, the fiving plug box.

He places the pricker in the loop on the side of earrviage, fixes
sights, and places the loop of the vent server over one of the hind
sights.

* Time fuzes he will receive from the Gun Cuptain ready bored.
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2 places the sponge and rammer in the brackets on the right
of the slide, and tho wadhook and sbell extractor in a convenient
position in rear of the group. o

3 puts on traversiug handles, sccures the hoisting tackle to the
loading bar, overhanling it until the lower block is at a convenient
height for hooking on to the selvagee ou the projectile; hooks the
fower block to Joop on the left mantlet; removes the tampeon,
placing it on the right of 5’s position when under cover, aud ships
the port bar. . Lo

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

5 places the iron pointed lever in its supports, puts on clevating
wheel, coils down rammer rope between tho racers, and places the
wedgewads on the right of his position when under cover.

6 supplies sponge tank with water,* places the sponge bucket
and brush on the left of 4's position when under cover, loosens lids
or removes bands from cover of cylinders as required, if not already
done. At drill he places the zine cylinder with dummy cartridge at
the head of the cartridge lift or outside cariridge expense store.

7 and 8 place the transporting barrow, brash, and selvagee (also
drill shell) at the head of the shell lift, depdt, or expense store.
Place the fuzes, fuze and shell implements, and picce of chalk ina -
convenient position for the Gun Captain, and the antomatic gas-
checks on the left of 4's position under cover. They overhaul the
running back tackle, and place it in a convenient position in rear of
the slide. ]

The stores having been brought up and found correct, the Grun
Captain will give ¢ Bramine Gun ™ and see—

That the fuzes, fuze implements, and chalk are ready to his
hand.

That the gun itselt is properly examined by the numbers whose
duty it is to do so.

That the clip plates are attached to the carriage.

That the compressor is in adjustment or the hydraulic buffer pro-
perly filled, and piston rod conneccted up. He should sec that the
washer of the filling hole plug is in good order. After the gan isrun
up for the first time after loading, he should admit the air to the
buffer by unserewing the filling plug, and then serew it up tightly.

That a picce of paper is placed in the gas escape hole.

That the racers are clean, and that the top of the side picces of
the slide are free from greasc and moisture.

He receives reports from the numbers responsible of any irregu-
Jarity or deficiency in connection with the different parts of the gun,
carriage, slide, and stores.

When firing by Position Finder, he sces that the firing plug is
ready for use.

Gun Layer drifts the vent, replaces the pricker, examines the
vent server and places it in the vent, examines the sights, sces that
the fore sights fit properly and that the deflection leaves of the hind
sights work easily.

2 sees that the traversing gear is oiled and in working order,
supplics himself with the wadhook, and assisted by 3 searches the
gun, taking care that the pricker is not in the vent at the time, and

- # The surface of the waler should not be less than 1 inch from the sponge.
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replaces walhook. Tf the bore is not clean he supplies himself with
the sponge, and assisted by 3, sponges, afterwards replacing sponge.

3 examines the bore to sce that it is clear and that the grooves are
free from grit, and assists 2 to searcli the gun, and sponge if
necessary.

4 sces that the clevating gear is oiled and in working order.

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

To Load.

Group Officer. Gun Captain.
“ooes Group.” “iove Gun
“ties Load” “f.... Load.”

Gun laycer.—Adjusts his tangent sight approximately to the
range shown on the indicator dial, or other means of passing ranges,
or as ordered by the Group Officer, as the case may be, and to
:hc def{cction given.by Group Officcr. e then hooks a tube to the
anyard.

When P.F. is used, he does not touch the tangent sights, but con-
nects up an clectric tube,

3 moves into position, withdraws the cartridge from the cylinder
'\Jvith his left hand, aud places it in the bore, choke to his left, assisted

2.

4 G supplies a cartridge to 3 (bringing up the cylinder on his left.
shoulder, lid to the rear), and stands at his vight rear.

2 receives an automatic gas check from 4, and places it in the
bore (at drill going through the motion only), with the painted side
towards the cartridge.

7t and 8 bring up the projectile on its barrow. & casts loose
the lower block of the hoisting tackle and hands it to 2.

3 shifts the upper block till it is over the muzzle, 2 hooks the
lower block into the sclvagee round the projectile; 3 then gives the
signal to “ Iloist away,” by raising his right arm straight above his
hicad. 2 and 3 steady and guide the projectile, 2 attending to the
Jower block, 3 to the upper block of tho tackle; 3 shilts the empty
barrow clear of the raising nnmbers, 7 removing it altogether after
the projectile is in the bore.

The projectile is raised by Nos. 5, 7, and 8.

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
then case off. 2 casts Joose the selvageo and throws it on to tho barrow
and receives the rammer from 4; 3 uncaps or removes the safety pin
from the fnze; § pulls the hoisting tackle ont of the way and hooks
the lower block back. 4 then sn{»plics the rammer with the right
rammer rope attached, 8 hooks tho left rammer rope, which he
receives from 5, and with 2 steadies the rammer stave. Tho ropes
arc manned by 4 and 5.

* Tor position of numbers under cover, sce pages 50, b1,

q PnHiser," “Common,” “ Caso,” or ns tlic cass may be, the Group Oflicer
giving the nature and length of fuze if required.

1 7 would fix tho fuzes, when used, before bringing up the shell, receiving time
fuzes ready bored from the Gun Captain,
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2 and 3 raise their arms, and the projectile is rammed home,
When “ home,” 2 and 3 again raise their arms, detach the rammer
ropes, and hand them to 4 and 5; they then spring the rammer; *
3 inserts a wedge wad, which he receives from 5, and 2 and 3 press
steadily home, jamming it under the head of the projectile with two
smart taps (at drill, going through the motion only); the rammer is
then sprung and replaced by 2, 3 uuships the port bar, and the
rammer ropes are coiled or placed clear of the working of the gun by
4 and 5.

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

At this signal 4 and 5 put their iron pointed levers in the sockets
and bear down ; should the gun run up too rapidly, they raise their
levers and check it.

When the gun is run up, the Gun Captain signals ¢ Ilalt,” by
holding up his right hand, 4 and 5 raise their levers till the sockets
touch the stop plates, and replace them ; 2 and 3 close the mantlets,

Making Ready, Elevating, and Traversing.

As soon as the gun has been run up, the Gun Layer jaomps on the
slide and places the tube in tho vent, cxcept in Case 1,+ allowing the
toggle to hang over the right side of the carringe. He then proceeds
to lay his gun.

When P.I% is used, he puts in the clectric tube, and takes care
that the lanyard is clear of the slide, so as not to be cut by the gun
carriage on recoil.  Heo then goes to the rear of the slide to read the
training ave by pointer.

2 and 3 man the traversing handles, 4 and § the clevating
wheels.

The remaining numbers go under cover.

The Gun Layer gives directions to the elevating numbers in a
low tone when tangent seales are used, but when quadrant elevation
is used and the clevating numbers cannot read it, the Gun Captain
signals to them as follows :—

“ Blevate.”—Ie holds np cither hand, fingers pointing upwards.

““ Depress.”—He turns his hand, so that the fingers point down-

wards.

“ Halt.”—-He slaps his thigh. :

Fer divection the Gun Layer gives the following signals § to the
traversing numbers :— -

“Praal Right or Left.”—Ie motions with his hands, his fingers
pointing to the requived direction, so as to be best scen by the

traversing numbers.
“ ITalt."—IIe slaps his thigh.

* Should the projectile be “nof Zome,” 2 and 3 raise their arms and wave their
‘hands twice across; the projectile is then foreced home. A brass screw on the
raminer stave shows when the full charge and common shell are “home.” If o
different charge or projectile of a different length is being used, the rammer must
be marked accordingly.

+ In CGase I the tube is not to bo inserted until the gun is finally Iaid.

I Tnsome cases the traversing numbers may be unable to see the signals, in
avhich case the Gun Layer will dircct them by word of command.
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Laying and Firing.
Case I.
T.—When clecation and direction are given by Tangent Secale.

The Gun Layer Jays the gun with the deflection ordered and the
clevation as shown on indicator dials or other means provided for
passing ranges, or as ordered by the Group Officer, altering it
now and then as the dial or other means alter, or as ordered by the
:.iﬁmp Oflicer, as the case may be,* until the final range is given as

ollows :—

Final Range.

1] . .
Group Ofiicer. Gun Caplain.
“ovns Group” “aens Gun,
or ‘..., Uun, «o v yards, Lav.”

eoos yurds, LAyt

At the order “ Lay,” all the Gun Layers, ov only that of the gun
naned, as the casec may be, adjust the tangent sight to the exact
elevation named.

If only one or more guns are named, the Gun Layers of the others
will continue as before, as well as their clevating and traversing
numbers.

Nore~—If a gun or guns of a group arve 1o be fired. as soon as
possible after being loaded, the Group Officer should give the * final
range "’ immediately the gun or guns are run up.

Wihen fiving atb a stationary target, the Gun Layer, as soon as he
has reecived the final range and laid his gun, jumps down and gocs
under cover, the clevating and traversing numbers doing the same,
antil the Group Oflicer gives the order.

“ouas Group,” or “. . .. Gun, Commence IMring,”

Commence Firing.

Group Officer. Gun Captain.

“ . eee Group,” On sceing Gun Layer jump o
) J )

or the slide)
“ s Gun, “aoes Gun,
Commence I'iring.” Tiye”

At the ovder, “ Commence Iring,” the Gun Layers of the group
or of the gun or guns named, as the case may be, will rapidly make

* Generally tho ranges would be ealled out by the Group Officer, taken from
the dials, &e., and repeated by the Gun Captain.

+ If from nny eause the gun is not fired at this range, the Group Officer gives
the order * Fresh Lay,” and names o new range, thus, “ Fresh Lay, .+ yds., Lay.”
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any final correction of the laying that may be neccessary, place the
tube in the vent, and jump oft the slide. As soon as the Gun Layer
jumps down, 5 goes under cover, 4 seizes the lanyard, and on the.
order, ¢ Iire,” from the Gun Captain, fires, afterwards throwing the.
lanyard over the cascable.

2 and 3 remain on the traversing handles until the gun is fired.

Case 11,

11 —Wihen using sighting steps, strasght edge sights,™ and quadrant
elevation.

The Gun Layer stands on the sighting steps, and keeps his gun:
trained on the target, laying only for direction.

4 and 5 elevate or depress to the elevation ordered by signal from
the Gun Captain reading the quadrant clevation, unless means are-
provided which they can read themselves, when they will take it
from such means, the nnmber on the side on which the quadrant

elevation can best be read giving the same.
The ¢ clevation ordered ” will be that shown on the indicator, or-

other means of exhibiting ranges, or as ordered by the Group Officer,.
as the ease may be.t

Final Range.

Group Officer. i Gun Captain.
“ . uus Group,” ¢ ee GQun,
or . vveo Yards, Liax.”
“eee Gun,
vo.. Yards, Lav."} |

At the order © Lay,” the Gun Captain carefully gives the finak¥

elevation ordered.
5 then goes under cover, 4 seizes the lanyard and stretches it

taut.

(Commence Firing.

Group Ofjicer. Gun Captain.
“ues Group,” (On getting stgnal from GQun
or Layer)
“eons Gun, “veue Gun,
Commence Firing.” Iire)’

At the order, ¢ Commence Iiring,” the Gun Layer will rapidly
make any final correction, and hold up his right hand over his head
when on the target. He remains when possible on the sighting steps. .
4 fires the gun on the order * Fire,” from the Gun Captain, and
throws back the lanyard over the cascable. 2 and 3 remain on the-
traversing handles until the gun is fired.

# During the loading, the Gun Layer will bave set tho tangent scale at the-

approximate range, or as ordered ; it may be necessary, however, for him to further
nﬂcr it, in order that the target may be in the ficld of the straight edge. Also, sce-

5. 2
+ See note * on p. 47. 1 See noto 1 on p. 47.
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Case LI,

ITL —With quadrant elevation and training are.

4 and 5 clevate or depress as in Case I, except that when P.F. is
used they give the elevation, as called by the dinl number, dirccted
if m;:g:lcssary, l}ir the Gu:}l Captain. ' '

T'he Gun Layer reads the training by pointer, as giv
Officer or otherwise (or with P.F. byoth(,:ydrilal mlu’)bcrl;; aflltll :,i)f'nill‘:‘;g
the traversing numbers as required. ' °

Final Range.

On the caation from the Group Officer or “ dial number,” “ Range...
Yards ... Training ... Degrees, Lay,"* 4 and 5 give the exact elevation
called out, dirceted, if necessary, by the Gun Captain, and go under
cover, unless when firing is not with P.I., wlen 4 seizes the Janyard
and stretches it taut,

The Gun Layer, with the help of £ and 3, gives the exact training,
and goes under cover; 2 and 3 remaining on the handles, exeept
when the firing is by D.F.

Commence Firing.

The Gun Captain satisfies himself that the gun is laid on the
proper target.

If P.I. is not used, the words of command will be as in Caso IT,
and 4 will fire on the Gun Captain giving the word.

When firing by P.I¢,, the Gun Captain puts in the firing plug and
runs to the rear of the slide, where he can best be scen by the Group
Officer, holding up his hand in lino with his shoulder; in cascmated
works he must bowever often inform the Group Officer, if he cannot
be seen by him, by word of mouth, signal or otherwise, as most
convenient.t

When the Group Oflicer gives to the dial number the word or
signal to *“ Commence Iring,” he goes under cover.

Sponging Out.
In all the above Cases.

As soon as the gun is fired, the Gun Captain removes the firing
plug if P.I. is used, the Gun Layer in all cases dvifts the vent, re-
adjusts the lanyard, and replaces the pricker and vent server; or
with P.I., coils up the lanyard and puts it in the firing plug box, or
other convenient place; 4 and 5 attend to mantlets, assisted by
higher numbers when necessary, 3 ships the port bar, 4 supplies the
sponge, and 2 and 3 sponge out the gun; 4 replaces the sponge,
% overhauls the hoisting tackle.

% Sce note + on p. 47,
+ Should a fresh prediction be necessary, or the signal or order, *“ Sland Fast,'

be given before the Group Officer orders, ‘‘ Commence Firing,” the Gun Captain
will immediately remove tﬁc firing plug, and the service of the gun will continuc as

before.

(1689) ‘ D
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To Run Back and Unload at Drill.

As soon as the gun has been fired, the Gun Layer having drifted
the vent and replaced the pricker, vent server, and lanyard, the Gun
Captain gives the signal to run back by holding up both hauds over
‘his head.

He then disconneets the traversing gear by shifting and keying
up the handle, 6 and 7 fix the yunning back tackle, take two turns
round the bollard, and hold on to the fall. 4 and 5 then apply their
levers and bear down, £ and 3 attending to the pawls.

The traversing haudles are manned by 2, 3, 4 and 5.

The Gun Captain raises his right arm, and the numbers heave
round, the Gun Layer following up the right front roller with a
wedge wad. Assoon as the gun is back, he 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.

2 and 3 remain on the traversing handles nntil the carriage is

-

lowered.
The gun is unloaded by the same numbers as loaded it, 3 shipping

the port bar, 4 supplying extractor and searcher.
As soon as the gun is unloaded, 4 supplies the sponge, 2 and 3
sponge out, and 3 overhauls the hoisting tackle.

. To Cease Firing and Replace Stores.

>

: .+ Group Officer: Gun Captain.
HEDIRY A . 1
Tt Moo e Group,” “iiee Gunt
~# Cease I'iring and repluce “ Cease Firiug and veplace
Tt Stores:” | Stores.”

The Gun Captain sces that the gun is depressed to an angle of
about 4 degrees. The stores are returncd by the numbers who

bronght them up.
After replacing stores, tho detachment falls in two deep in rear of

the gun as at first.

To take Post under Cover and Form Detachment Rear.

These movements are required at times; they will be as follows :—

To take Post under Cover.

Grroup Qfficer. GQun Captain.

“ Take Post under Cover.” “ Double March."

Each man doubles at once to his position as follows.* They
should all, if possible, be sitting or lying down.

* But they moy be locally arranged for- otherwise so long as the men know
exactly where to go to, and are near enough to spring rapidly to their work,
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- Gun Captain.—Whero he can best retain his position for superin-

tending the working of the gan.

Gun Layer.—In rear of the slide when possible.

Nos. 2 and 4.—On the right of the gun,

Nos. 3 and 5.—On the left of tho gun.

2 and 3 being noxt the muzzle, and 4 and 5 outside them.

No. 6.—At the head of the cartridge lift, or outside cartridge
expense store.

Nos. 7 and 8.—At the head of the shell lift, or outside shell
expense store.

To Form Detachment Rear.

Group Officer. Gun Captain.

¢ Detachment IRear.” A “ Double March.”

The Gun Captain doubles out and places himself at the rear of the
platform, facing to the front; on the word, “Double March,” the
numbers double to their places in * Detachment Rear,” halting and
fronting as they come up.
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DRILL FOR 9-1x. RALL. GUNS IN BARBETTE BATTERIES.

(1.) Ox DWARF SLIDES,

The guns are fitted with muzzle derricks.
The service is the same as for guns mounted in casemates, with

the following exceptions :—-

General Duties.

4 assists with muzzle dervick, 5 attends to muzzle dervick. (The
detail at page 43, relative to mantlets and port bar, and shifting
hoisting tackle by No. S is omitted.)

To Prepare for Action, and Examine Gun.

Rammer ropes ave not supplied, 3 brings up spun yarn and
mouses the hook of the upper block of the hoisting tackle, and
overhauls the tackle, placing the lower block on the muzzle of the

gun.

To Load.

4 and 5 raise the derrick. In ramming home, 4 and 5 man the
rammer stave with 2 and 3. After the projectile is rammed home,
4. and 5 throw back the derrick, 5 makes up the fall, and lays it on

top of the gun. _ o
After the gun has been fired, 5 overhauls the hoisting tackle

(except at drill). ) .
If the guns are not fitted for ‘muzzle derricks, the projectile is
carried to the gun in a shell bearer by 7 and 8, 2 and 3 assisting in

raising it to the muzzle.

(2.) Ox Marxk I 7-rr. PARAPEr SLIDES, WITH
SunkeN WAvs.

The slides ave fitted with fixed loading derricks and stages (one
derrick to be kept in store). The running end of the fall of the
hoisting tackle is led through a snatch block, which is hooked to the
foot of the derrick.

T'wo guides for rammer ropes are attached to the carriage; snatch
blocks are thercfore not required. -

The service is the same as above, exeept in loading, when :(—

4 and 5 attend to the loading derrick, 5 fixes the catch to secure
derrick to pillar for loading, 8 hooks lower block of hoisting tackle
(after the projectile is rammed home, 4 and 5 lower the derrick).

4 and 5 pass the rammer ropes through the guides on carriage.
The projectilo is brought up, as with guns in casemates, on right
or left of loading stage, depending on which side the derrick is used.

In laying, the Gun Layer directs the traversing numbers by word

of command, instead of by signals.




DRILL FOR 9-1x. RM.L. GUNS ON MARK II CARRIAGES
AND MARK III OR IV 7-rr. PARAPET S 2
SUNKEN WAYS. £ SLIDES WI.TH

T'his mounting is constructed to fire at angles of elevation up to
20°, and consists of tho following additions to that of the ordinavy
mounting :—

(a.) Loading stage.
b.) Two loading derricks.
(¢.) Three thrust blocks.
(d.) Two hydraulic buffers, %

On the left side of this particulav carriage las been fitted a
Watkin multiplier for giving the elevation. It is graduated up to
10,000 yards.

(a.) Ts attached to the slide for nnmbers 2 and 3 to stand on
during loading.

b.) Ave attached to the front of the slide; one being on cach
side of the muzzle of the gan, and capable of being rotated.

(c.) Two of these are attached to the undersurface of the slide
opposite the pivot, and when supporting it they are bearing on the
pivot plate of the emplacement.

The other block is at the front of the slide, and when supporting
it bears on the racer.

To enable these blocks to be put in bearing, each is fitted with a
capstan head, into which the iron pointed levers can be applied.

(d.) These are inside the slide and aro fitted with valves to regu-
late the recoil. The scale by which these are regulated is fitted to
the front of the carriage.

The traversing gear is worked at the rear of the slide.

Phe service of the gun is the same as for those mounted in case.
mates with the following exceptions :—

To Prepare for Action and Examine Gun.

No. 3 sccures the hoisting tackle to the loading derrick (mousing
the hook of the upper block with a picce of spun yarn), overhauls it,
till the lower block is convenient to hook to the selvazee round
tho projectile, then hooks it to the front cycbolt of the slide,
making the fall fast to one of the cleats on the derrick, and places
the remainder of the fall on the stage coiled down, '

The rammer ropes are coiled down clear of the pivot plate inside
the racer. *

No. 4 takes his iron pointed lover and applies it in the capstan
head of the front thrust block and assisted by b screws this block
down into bearing on the racer. They then adjust the thrust blocks
on their own sides in bearing on to the pivot plate. The front thrust
block is then raised (to admit of traversing) just clear of the racer.

The side blocks being once properly ndjusted should not require
any further adjustment.

No. 7, also o McMahon spanrer.
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General Duties.

Gun Captain.—Attends to the indicator of the hydranlic buffers,
adjusting it according to the mean clevation likely to be given to the:
un. *
5 He is also respounsible that the slide is resting on the thrust
blocks before the gun is fired when the elevation exceeds 5,000 yards,
and, after it is fired, that they are raised immediately.
No. 5 attends to the loading derrick, and to lower block of

hoisting tackle.
Nos. 4 and 5 attend to the capstan heads of thrust blocks.

To Load.

After the cartridge has been placed in the bore, Nos. 2 and 3 ram
it home, 2 handing the rammer back to 4, who attaches the rammer
ropes, &e.

While 2 and 3 arve ramming home the cartridge, 5 hooks the
hoisting tackle to the selvagee. After the projectile has been rammed
home, 5 overhauls the tackle as before.

. The derrick is swung round by Nos. 2 and 3 when the projectile
is “high enough.”

Run Up:

. After the gun has been “run up,” the Gun Captain will adjust the
‘ndicator as follows :—

Up to 6,000 yards at 2,
i3] 71500 »” 2%,

Above ,, ' 3.

Final Range.

Case IIT only wsed.

After the final clevation has been given to the gun, 4 and 5 mount
on the loading stage, 4 taking his iron-pointed lever with him, and
applies it in the capstan head of the front thrust block; he then
looks towards the Gun Layer, who will signal to him, when the final
training has been given, by holding his right hand above his head ;
4 and 5 will then screw the block down on to the racer and go under
cover. Should the side blocks not be in bearing they will also screw
them down before going under cover.

After the gun bas been fired they will immediately raisc the front
block. Nos. 2 and 3 will depress the gun into.a position for loading.

# The greater the elevation the greater should be the opening of the valve.
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DRILL FOR 9-1x. RAMLL. GUN ON MONCRILFF ’
MARK L. CARRIAGL,

"T'he detachment consists of a Gun Captain (No. 1), & Gun Layer
and seven other gun numbers, ey

The df:tml for telling off the detachment and formine up is the
same as given for guns on traversing slides, and the dvill is similar
with the following exceptions :— 2

General Duties.

5 traverses and attends to brake in ranning up, to their

3 attends to hoisting chain, In addition
7 and 8 man hoisting chains, } other duties.

To Prepare for Action and Examine Gun.

No iron-shod levers are required.

The sponge and rammer are laid down on the right of the gun
close to the parapet, heads towards the parapet ; the shell extractor
and searcher outside the pit.

4. supplics 2 with the scarcher and replaces it, and attends o
clevating wheel, and depresses after the gun has been searched until
the muzzle rests on the clevator.

2 places the sponge and rammer in the tray beneath the sides of
the slide. )

3 brings up bandle of hoisting winch and places it on the spindie
outside the lett side of the slide.

To ILoad.

T'he Gun Captain gets the gun into a convenient position, .., the
apper cdge of the counterweight nearly hovizontal; 4 depresses the
gun if necessary. 2 and 3 open the flaps of the loading stage
between the sides of the slide. 7 and 8 bring up the projectile on
its barrow, with selvagee on, and run it on to tray beneath muzzlo of
gun; 2 hooks loisting tackle to selvagee round projectile; 3 then
gives signal to “ Hoist away” by raising his right hand vertically
above his head. 2 and 3 steady and guide the projectile which is.
raised by 5 and 7 manning the winch handle.  When the projectile
is clear of the barrow, 3 moves the latter clear. When the projectile-
is “Iligh cnough,” 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 numbers on the winch handle then caso off, 3
casts loose the selvagee and throws it on the barrow. 7 removes the
empty barrow. -2 and 3 close the flaps of the loading stage. 4 and 6.
assist to ram homo if necessary. :

To Run Up.

2 and 3 throw back the pawls of the retaining racks, and, before
ranning up, tho Gun Captain will give the caution “Stand Clear.”
5, holding the brake, allows the gun to run up as far as it will go-
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{this is very important when using Q.E.). When up the qun Captain
signals “ Halt.” 5 must be very carcful not to allow it to escape
from his control, and, on the other hand, he must not check it too
soon. Should the latter be the case, the Gun Captain gives “ Work
levers;” 2 and 4 man the right, 3 and 5 the left, lever, small ends to
the rear; 2 and 3 fixing the latches; the Gun Captain will give
“Down,” “ Fresh purchase,” © Halt,” as required. When the gun is
up 4 and 5 unship the levers, 2 and 3 slacken the latches and man

the front traversing handles, 4 the clevating wheel, 5 the rear

traversing handle.

To Run Back and Unload at Drill.

2 and 3 fix the latches and, with 4 and 5, work the levers, the
Gun Captain giving “ Down,” * Fresh purchase,” ¢ Ilalt,” as required.
When tackles arc used they are hooked by 6 and 7, and maunned by all
the available numbers. Extra numbers will also be required. Un-
- loading should be effected from the firing position bofore the gun is

run back.

DRILL IOR 9-wv. RM.L. GUN ON HIG!I—ANGLE MOUNTING.

The drill is similar to 9-in. R.M.L. guns on traversing slides, with
the following exceptions :—

General Duties.

No. 2 mounts on parapet and runs up loading trolley.

No. 3 mounts on parapet, runs up loading lrolley, and rcleases
projectile.

No. 4* depresses gun to loading position, and raises projectile.

No. 5* assists 6 with cartridges.

No. 8 attends to hoisting tackle.

Prepare for Actiont and Examine Gun,

No. 5.—Pressure indicator and spanners,

No. 8.—One set of hoisting tackle.

The Gun Captain will sec that the roller path is clean, he will
attach the pressure indicator, and test the pressure in the cylinders,
and test the level of liquid in cach cylinder.} He will sec that the
clip plates are secured to the mounting.

Gun Layer.—Rimer and tube extractor, instead of the pricker and
vent server, also a grease pot.

. Hestraps the tube box round his waist. He opens the shutter,
inserts a tube (well lubricated with grease), closes the shutter and

* 4 and 5 do not ram home or run up.
t Iron-pointed levers, wedge wads, and running-back tackles not required.
B IF o{.mothod of charging and testing cylinders, sce Instructions for Care and
reservation.



- 57

fires it before the gun is searched ; the Gun Captain being carcful to
see %lmt no number is in front of the muzzle while the tube is being
fired.

There being no vent server with this gun, the old tnbe is always
to be in the vent during sponging and Toading. o

The detail relating to * He then drifts the vent” to “over one of
the hind sights ” is cancelled.

No. 2 sees that the trolley is in good working order ; he receives the
searcher and sponge from 4 and hands them back to him.

No. 6 places the spange bucket close to the sponge head.

Nos. 7 anid 8 hook the upper block of the hoistine tackle to the
derrick and mouase the hook, overhauling the tackle until the lower
block is in & convenient position for hooking into the selvagee ronnd
the projectile, they then plice the stores they have brougﬁb upina

convenient position for use at drill.

To Load. '
o 2amRgs ).
The Gun Layer conncets up an electric tubdytd the lanyard, apd;

after the rammer is withdrawn and 2 and 3 are offthe parppetyplicis
the tube in the vent, sceing that the lanyard is haNging .so.that-4t

will not be cut by the recoil of the gun.

2 and 3 mount on the parapet.

3 withdraws the cartridges from the cylinder with his left hand
and places them in the bore, choke to the left.

6 supplies cartridges to 3 (bringing up the cylinder on his left
shoulder, lid to the rear) and stands close to the parapet on the left
gide of the mounting. 5 assists him. 6 replaces the empty cylinder.
2 receives an automatic gas-check from 4, and places it in the bore
(at drill going through the motion only) with the painted side to-
wards the cartridges. 7 and 8 bring up a projectile on its barrow.
4 hooks lower block of tackle fo selvagee round the projectile. 2
(at the upper block) then gives tho signal “ Hoist away” by raising
his right arm straight above his head. The projectile is raised by 4,
7, and 8. When it is high cnough 2 again raises his arm above his
head, and, with 3, forces the projectile on to the loading trolley. 2
again raises his arm and waves it across, when the hoisting numbers
case off'; 2 casts loose tho selvagee and throws it on the barrow. 2
and 3 then move the trolley round in front of the muzzle, 3 releases
the projectile and removes the safety pin, or uncaps tho fuze. 2 re-
ceives the rammer from 4. 2 and 3 then ram home the projectile
and withdraw the rammer, 2 handing it back to 4, who replaces it.
2 and 3 then move the trolley clear of the muzzle, and dismount from
the paripet. 7 removes the barrow and selvagee. 8 overhauls the

hoisting tackle.

Cease Firing aud Replace Stores.

The Gun Captain will see that the gun is depressed until the
muzzle touches the parapet.

(1689) D3



INSTRUCTIONS FOR USING LARGE CLINOMETER.

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

The scale is read from right to left, thus—

BT s Lot B

the reading opposite the arrow would indicate an angle of 2° 25'.
To lay a gun at any angle up to 45°.~—Unscrew the drum, until the
A points to the elevation required ; place the clinometer, thus—

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

‘ H

and elevate the piece until the bubble of the spirit-levelis in the centre

of the tube.
For angles of depression.—Procecd as above, but reverse the direction

of the instrument, placing it thus on the breech of the gun—




and thus on the muzzle—

Yor angles of clevation greafer than 45°.—Subtract the angle of
clevation required from 90° unserew the drum to this reading; thus,
for 60°, unscrew the drum to 30° and place the instrument on the
breech of the gun, thus—

or an the muzzle, thus—

and elevate until the bubble is in the centro of its run.
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RANGE TABLE for 9-inch R.M.L. Gan, Marks I to V (Revised 4, 85).
Based on Practico of 15. 1. 79; 20, 5. 79; 1. 9. 81; 19. 5. §2; 4. 7. 82.

Charge, 50 1b. P.; gravimetric density, ?f (ib‘ '

Muzzle velocity, 1410 £. 8. B

Projectile, studded with Mark IT gas-checek, or
studless with automatic gas-check, weight
257 1b.

Mounting—Tron Clavrison,
Jump—9 minutes.

< I %__&é 2 :.'e'.é 52 i o 50 per cc?l. of rounds %

i S 2 : - wubs3 = = should fall withia uze sea),

s |2 |2 |zs pfe8%E (2152 | 15-secong,

= e . S |E4q8%sl2Rg0as| EL g= s =2 = = woorl tipy,

S| F |35 | 35 [S2338|Epann Bl BE [ SE | 2 | B | T | 5| s
S | 2 | 8% | 3¢ |25555|55E558) g2 | &5 | £ § | E | 2| Slomin,

= | =3 s Jovr S |lesEian] £2 -~z = - I = Mnrkm,
y.'\rd;. o s ? ° 1in, yards, yards, f. 8. |inches. | secs. | yards. [yards.| feet. |yards. tenty,
, g y

10 08 |30 60 014 | s e |2 . 2| o

20 | 0 7] 016 | 212 5 029 tor | 113 | 042 | 20 |00l oF 50| 1
20 | 01 | oz |1 58 033 1338 | 130 | 068 | 20 048] 05| 130 i3
00 | 024 | 031|101 87 053 1366 | 108 | 06 | 20 |0.18] 06| 50| o0
500 | 033 | 044 | 73 56 072 1343 | 107 | 108 [ 20 |ow=2| 08| oi0] 50
60 | 04z [ 055 [ 6 55 087 w3 | 10 | 18t | 20 o=t 100 603 o0
00 | 051 | 14 | 81 8 1-01 134 | d003 | 164 | 20 fose| 14| 70| 39
€00 | 10 ! 111 | 48 53 1416 1207 | 102 | 197 | w0 Joss] 13| ses| 42
90 [ 19 128 | N 62 1-3) 120 | G0 | 200 | 20 fo-i| 15| o5 | g
2000 { 118 | 135 | 35 51 145 1266 | o0 | 226 | 20 fo-16] 171 1030] 22
M00 | 128 | 346 | a2 50 160 295 | 93 | 2z48 | 20 [o0wd1| 101115 ga
1200 138 1 57 29 49 174 1233 9 272 2 056 21 1"03 4
100 | 148 | 2 9 | 2 I 18 1218 | 9% | 297 | 21 |o0-61] 231580 | 3o
100 | 158 | sux | o a7 203 200 | o4 | 321 | 31 [owur| 26]1368] b
1500 | 28 | 2335 | 22 46 .18 190 | o2 | 36 | 21 [o-2| 29 1445 | 8o
1600 | 2190 ! 247 | 7 15 2432 s | o | 371 | 2z o8| 32| 15%0] 8o
1700 | 230 0 31 | 19 Iyt 247 162 | 00 | 307 | 25 |03 34 |1ct0| 9o
1800 | 241 | 315 | 18 43 |zl 145 | 89 | 423 | 25 |o-up| 39]1000| oo
1000 | 252 | 330 | i6 43 275 136 | 87 | 440 | 33 |0w1| 441170 | 104
2000 | 33| 345 | 15 42 2-91 1 | 86 | $498 | 5 |10 | 49| 160 ] dos
2100 | 314 | 4 1 | 13 42 3-03 NI | 85 | 503 | 235 |11 | 461993 | 11
2200 | 326 | 417 | 13 1l 3-21 1099 | oa | g3t | 23 |11 | 522008 1o
2300 | 333 | 433 | 13 41 3-34 10s3 | 89 | 559 | 23 [12 | 502080 120
20 | 380 | 450 | 12 0 349 077 | 82 | 588 | 21 |13 | 602155 139
2o | 421571 30 363 1067 | 8-l | 67 | 24 [143 | 652230 13
2600 | 421 | 524 | 1 39 373 1058 | 80 | Gd6 | 24 |11 | 09 (2300 | 13
2300 | 42 | 541 | 10 39 342 1013 | 89 | 676 | 25 |14 | 742350 119
200 | 433 | 55 | o 38 407 1000 | 79 | 706 | 23 |1 | 70| 2410| 139
oo | 451 | 617 | 91 33 a2l w032 | 1 | 797 | 25 |16 | 64| 2i0] 15
oo | 54 | €3 | 87 f & 43 102 | 17 | d-or | 46 |17 | 90| 380] 154
5 83 37 51 L R [ : 53
Bt ) Ao | sh{ 63 3 41 07 37 | 798 % |17 [ 06| 2050 | 16
5 3 2 : 010 | 76 | 828 | 2 |18 (10 |2r20| 16
gggg gl I3 ;"1 ;~: 8 3 82 1004 75 859 f 27 f1-0 [1L |2790 1770
L o) -2 O 44 o o " > 0. Ny
oo | o1z | slo | € | 2 5:0 oo | 74 | o9t [ 31 |34 |12 |%os0] ins
) 8¢ 67 31 2 3 & . . 3 ps 4
3700 | 611 | 840 | 6-3 31 533 o Rl 13 | 3000 135
300 | 653 | 9 9 62 33 552 o72 73 | 101 2 13 [ 3070 190
2000 | 711 | 929 G0 33 567 966 74 | 104 28 14 | 3140 19+
1000 { 726 | 950 | 58 32 oo | 72 |10 -+ LA o
awo | 741 (1011 | 5 2 o 20 A a0 20:5
4200 | 756 {1033 | &-2 32 o8 | 71 |11 = | =4 = a2
as00 | 812 {1055 | 62 31 o2 | 70 |11 Z 1= S ae
4300 | 828 f1111 | 50 | 3 o3 | 70 124 | = | = | = |330] mn
4 g44 (1140 | 48 | 3 90 | 69 124 { = | 21 Z || 5
4600 | 9 0 {12 3 | 47 30 24 | 69 |27 ol Bl ol g o
4700 | 916 122 15 30 o8 | 63 {130 - =] =iha| B
4800 | 933 |1250 | 4-4 30 012 | ¢-3.|13- T =1 = [jusg gt
4000 | 960 | 1316 | 42 29 s | 82 1ias T Tz (o) s
5000 {10 7 | 1381 | 41 25 900 | o7 fuo | = | =] = {350 B0
5500 {1024 |18 7 | 40 29 742 895 | GG | 144 =TS ] 22
5200 {1041 {1436 | 38.] 28 P06 0 | .09 | 187 Z == | 20
5300 {1050 |15 1 | 37 28 771 885 | 6% |15 =t s lnel B
5100 {1217 | 1520 | 3% 28 785 850 | 63 |15 Z | T = (a8 2o
5500 [ 1135 [1658 | a8 | 27 800 85 | 65 | 157 = bz e AN s
5600 1163 (2628 | s | 2% 814 870 | 04 |16 = Vb e R
5100 |32 [3655 | 33 27 829 85 | 6 |16 purl [t Bl 720 X
ss0c {1229 [173% | 32 | =25 843 860 | 63 |16 Sil=hzipnl 0
5000 {2243 |18 4 | 8- 2 8-58 855 | 63 |17 — ] i [f50 29
€000 |13 7 (1831 | 370 26 873 63 | 1775 Tl = = (o] w0
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RANGE TABLE for 9-inch RM.L. Gun, Marks I to V.

Based on Practice of 30, and 91, 8, 8.

marge, 33 1b. P Muzzle v
g};]l;ct,\lc, Palliser or common shell, Jump, 1 l? 1:3:}“";01006 e
with gas-check.
/it 5 minutes’ ':\'m':\ll't‘:: 0 per cent. of mumh should
| i Slo}-c ;-:1?’:2&: ];z::ut !:lf —— h!.“:‘-" Time fall withiy hould Yuze Scale.
slevation. of descent. de(‘\‘(‘nl("l ‘"or“ % vel;'v.:t rought, I“(llr ——
sarpe- | ¥ i dencents the range | laterally e g
| y ':a?;,!' Length. | Breadth. | Meight. Range. ‘“':,‘r”"
-—-, | i Fure,
— G o ! 1in. yi\rds yards | {8 | inches. scconds| yuroy yards | yards | yards
’-:\\‘\“- 0 u8 0 3» |98 356 043 1,009 81 0°81 37 020 003 1600 140
Lol IO B R 32 | 038 | 1,060 1 B0 | 17| 5.0 | gwag | g7 | 200( 15
400 0o o6 | 1 9 |%0 34°8 0:72 | 1,051 0 17143 | 63 | 0433 | o3 3fgr§:9
500 1 10 | 1 24 41 344 087 1,042 78 169 76 040 019 "oo_ 3"6
@ | oii v a e | e |1 | 170 10| 0w | gur | g | 25! 23
w | e | 1080 l2 33T | 316 ) 3,00 ) T0 ) 223 104 | o3 | gap | 7901 4%
“00 g 62 | 212 |0 334 1431 | 1,015 T | 292 18 | o060 | o g-io ?.:9.,
o0 |l g ogz |2 | e300 | oawe | 0,000 | 75 | 2| 032 | oo | gugg | LSOO | 60
3,000 :, no o 49 |20 526 160 1,000 75 | 810 147 | o078 | ovia l).({?g ?Z
B0 |2 g o {18 | 322 | 17 | 903 | T4 | 3u0| 162 | o | gy | 2EO| 7%
il I o2 328 |16 318 | 1-89 986 | T4} 2700 177 | 090 | 1007 }'ﬁg 3:9
1300 |2 004 g gy |8 31 | 203 079 | 703 | 4:00 1002 | ow3 | 3.2z | 10O | 90
1,400 ;23 4 0 |14 312 2418 072 72 | 482| 2007 | 106 | 140 }:i;?:g 133
1,300 s s | 422 (13 306 | 2-32 95 | 702 | act] 224 | 1o | e | BEO 19%
1,600 q i e 4 12 30°0 | 247 939 7104006 241 | 122 | 2001 | 1oco 1}-3
w0 {8 L s e {m oz fze | ooss | L) ses| oags | aear | zoao | 1901020
a0 |4 bs | 5 38 |10 278 | 2°76 047 | 70 | 560 215 | 1440 | 272 3?33 HH
yooo | 4 Bl e k| oa | mo | em 941 | 70 | 5:95| 20:3 | 140 | 3e16 | 22101133
2,008 : o | 63|87 | 23 | 305 935 | 09 | 6:30| 311 | 1488 | 302 | 2360 | 130
2100 | B S e | o | 2 | 30 920 | 69| 6:05| 33°0 | 1008 | 417 [ 3430|150
200 1 Pl s e | 76 | 20 | o3 023 | 68 | 7:00| 350 | 1478 | 468 | 2650 | 1y
2300 | B AT a0 ] 2ees | 3o o17 | .68 | 7:35| ar:0 | 1-83 | g2 | 2030|165
2400 | G *© s 37 | 6 | 238 | 33 o | 67 | 7.72| 290 | 108 | 504 3;;53 179
2000 4 0 g a5 | o2 | 282 |38 | 905 | 67| goo| 410 | 208 [ g7a | 2860180
2,600 ‘_‘ ; ! o a2 | 58 | 227 3492 899 00 | g+48| 4341 | 2018 | 743 g:ggg }333
200 | T Nl o s | 85 | 22a | 4w 803 | 66 | ga6| 432 | 2028 | ge2p | 20T0}10%
2,800 £ ;; | 1o 45 | 62 | 220 | 42 888 [ 66 | 9-25| 47.4 | 2+38 | 906 3:4:5 §8.2
2,000 ' L gpn | o0 | 217 | a2 883 | 05 | 964 497 | 249 | 12000 | 1280|210
: g 10 | 3,340 | 2145
3,000 a3 {10 60 | 47 | 22 4+51 878 64 110-03| 52°0 | 258 [ 1110 | 3,410 [ 220
2000 | 8 Tl a0 | 46 | 008 | 4s | 813 | 64 Juowz| sy | 2eo.| 1220 | 3470|220
a200 | 8 % 13 s | 43 | 206 | 40 868 | 63 {1082 867 | 200 {1330 a’,i‘ffm §§:g
3,300 g a0 |13 g0 [ 41 |20 | acos | o863 | 03 furmd g0z | 21 | 140 | 2970|200
:13:22 o el | 30 |2 | 50 858 | ©'3 |11+63| 617 | 3402 | 16°70 | 3,800 | 25-
.,.’ s,
3,600
3,700
3,800
3,000
4,000




RANGE TABLE for 9-inch R.M.L. Gun, Mark VIa.
Bascd on Practice of 26.11. 91 aund 2. 12. 92.

( weight, 50 1b.
nature, Palliser.

Projectile {\\'ei;,:l)t, 360 1b.
Muzzle velocity, 1194 f.s.

| .. 316
Chargo gravimetric density, ~gz- -
1 Nature of powder, S.P.

L W.A, lot 4720,
Nature of Mounting, High-Angle Fire Mounting, R.C.D. No. 1280 A.

| {
5 minutes' |
Remain- : | B
E | Angle of | Slope of | elevation | "3 ., Dritt Drift | Time o:
Range, | Elevation.! 1,082 0" | P ORtat. | will alter W}g&", Right. | Angle. | Flight,
Range by 3 f
ards., o i o 1in. yards, f.8. yards, St geconds,
’9100 30 o0 40 3l 117 12 798 157 1 0 315
9200 30 42 41 1 1452 11 £08 169 1 3 2545
0300 312 41 52 1+h 10 809 181 1 5 | 363
900 | 32 16 | 42 4 | 17 9 816 193 17 [ g
9500 3 0 42 97 108 8 820 205 1 9 . 335
9600 53 45 43 13 105 7 8§25 217 1 12 395
9700 34 37 43 03 102 G 831 229 1 16 40°4
9800 35 30 44 36 0-99 5 8338 240 1 21 412
9900 36 33 45 22 037 4 81l 252 1 26 42°0
10000 37 36 46 13 093 3 814 265 1 32 430
10100 30 33 49 30 083 2 817 277 1 46 438
10200 41 30 | 532 075 1 853 200 1 50 445
10230 43 48 | 56 0 0°71 1 859 305 I 54 455
10200 45 23 | 57 30 067 1 865 320 2 18 465
10100 48 12 G0 30 067 2 87l - 370 2 < 473
10000 51 0 2 14 0°63 2 876 417 2 30 48°2
00 52 18 63 33 039 2 881 423 2 8 488
9800 63 36 G4 35 055 2 836 429 2 42 405
9700 54 30 65 20 052 3 890 446 2 48 502
9600 85 24 66 15 049 3 895 462 2 53 610
9500 56 8 66 53 047 3 809 472 2 5 Hls
9400 56 o2 67 20 045 4 204 453 3 & 5240
9300 57 238 63 1 043 4 909 404 3 1 52-7
9200 58 8 68 31 041 b 913 5056 3 17 535
9100 b8 40 68 b8 0+39 5 218 516 3 23 o2
9000 59 15 69 22 037 6 932 527 3 20 548
8000 59 45 69 46 036 7 920 539 3 34 552
8800 60 14 70 10 0°36 8 930 550 3 a9 555
8700 60 43 70 33 0°35 9 03t 560 3 46 560
&600 6L 12 71 29 034 10 938 570 3 53 565
8500 6! 39 71 4) 0°33 11 942 482 3 88 5740
8400 62 © 2 6 0°33 12 246 593 4 4 575
8300 62 34 72 23 0°32 13 950 604 4 10 530
8200 63 3 72 50 0-32 14 264 615 4 17 585
8100 63 24 73 12 0°31 15 957 027 4 2% 590
8000 63 45 73 34 0°30 16 960 635 4 31 5945
7900 64 8 | 73 &6 029 17 963 647 4 59°8
7800 6+ 32 74 18 028 19 965 G658 4 45 600
7700 64 85 4 39 027 20 967 692 4 53 602
7600 65 18 % 0 027 22 909 680 5 605
7500 65 39 75 20 0°26 24 971 690 5 10 603
7400 6 0 76 41 0°25 26 973 700 5 19 610
7300 6t 21 7w 2 0425 28 975 710 h 28 612
7200 GG 42 76 23 024 29 977 720 H 37 615
7100 67 &5 | 76 44 0-23 31 980 732 b 47 61°8
7000 67 27 75 023 33 082 745 b 58 620
6900 67 48 | W 25 022 35 084 755 6 9 62+3
6800 68 9 { 77 45 | 022 37 986 765 6 20 625
6700 68 30 i3 b 0-21 39 988 75 G 31 628
6600 68 51 | 78 24 020 1 999 785 6 42 630
6500 | 60 15 | 78 4 020 43 992 707 6 54 63-2
6400 69 40 9 5 0+20 40 99t 510 7 © 635
6300 69 5o 79 24 019 48 0204 805 719 638
6200 0 0 79 44 0°18 80 008 820 7 32 42
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RANGE TABLE for 9-inch R.M.L. Gun, Mark VI
) X A,

Based on Practice of 28,11, 92

rwcight, 371 Ib.

| gpavimetric density 2L

| g 't ) '31» 0650° Projectile {’:‘“Q“]“C, Palliser.
nature of powder, S.P, . weight, 360 1b.

[ W.A., lot 4720. Muzzle velocity, 932 f.s. lk

Charge

Nature of Mounting, High-Angle Fire Mounting, R.C.D. N
» 1.G.D. No, 1280 A.

I
Z. . '|
. Angle of | Sto ‘ o _mmute. I
ae. levation. pe o 1 Remnin-
Range. | Elevation: poseent, | Descent. :welmll‘t?;' ing Drift Dritt | Tim
P R Range by, Velodity. [ Rigbt. | Angle. Vighe,
- s
curds. % i % & 11 ! -
’1“0‘, 30 0 37 56 1-5" ynlr{ds, i Ls, yards PR e
500 | 30 49 | 40 13 ) 12 n | I N8” i|: ‘orgs] oonde,
6o | 31 8% | 42 30 | 10 i 80g 129 080 | 314
fi00 | 82 32 | 44 37 | 10 8 815 140 Y ol Bk
Teo0 | 238 27 | 46 b4 | 0% 7 - 1l T o b nt
63
7000 | 3t 31 | 48 57 | 09 8 19 36
oo | 33 35 | 61 0 ] 08 5 638 173 113
Sloo | 37 z | 6244 | 0 : 846 184 il B2
300 | 38 30 | 5 28 | 07 . 853 e | 108k | o
8300 | 42z 6 | 95 96 | 07 1 o0 206 1 %o gg_é
34 %
8200 47 g .';; 2t 06 3 o w 13 402
8100 49 ¢ 31 06 3 1 e
Sioo | 51 13 | 50 81 | 0% 3 816 o | 12 | b3
8900 | 52 36 | 60 8l | 03 o oo 319 | 2 0| 433
%500 | 63 o4 | 6L 8L L 0% 7 prd B |z o8| 44
. 2 ;
700 | 51 83 | 62 40 e 5 il
Thoo | o5 53 | 63 42 | 0 B 1 o 36 | 2 20 | 4603
7500 56 45 | Gt 33 ; 05 0| 808 368 2 28 47
7900 | 07 31 | 6 28 | 03 10 o 379 2 46 | 481
7300 53 18 | 66 9 0°4 1 903 :33 3 63 450
4 .
q200 | 60 O | 68 5% 1 04 1t o
7100 50 28 | 61 7 04 H ol 410 3 13| o
fooo | 60 17 | @3 19 | 0+ 12 H - 420 323 | ol
tooo | 6o o2 | 68 b7 | 04 13 020 429 382 | 623
6300 61 27 1 69 30 04 131 o m g 2| 52w
5L %
g0 | 61 58 | 10 12 | 04 1 s | b B0
6600 2 30 70 48 03 14 "“1’ i 454 4 0 L2
6500 63 1 | 71 21 03 15 3;. 462 4 9| ni
Q00 | €3 a2 | 7L 84 | 03 16 ol 469 417 | b5
6300 64 72 03 16 034 :Q'f : 2 5640
6200 | 0% 3 2 56 | 03 16 936 . you [
¢l00 | 6+ o8 | i3 26 | 03 17 e 430 44| 810
6000 65 27 | i3 96 03 17 040 495 4 81 575
5900 65 o4 | T4 2 03 18 i 602 4 b | 880
5300 | €6 21 | 74 %0 | 03 18 043 g‘l’,{ $ a | oss
- 5 50
5700 | 60 49 | 5 16 | 073 18 48 "
soo0 | o7 17 | 75 42 | 03 18 047 619 | 6 22| 606
5500 67 43 | 76 9 0°3 18 040 526 6 30 00
Baco | 63 10 | 6 36 | 02 18 o51 531 | 6 31 | 604
5300 | 68 36 [ 17 1 | 02 19 82 i | 84| w03
2 | e
5200 69 3 77 206 02
2% | o 28 | 77 85 | 02 » - H s | 1 0| et
soe | %% - 1S M | oo | 77| o
30 | 02 : ¢ 624
19 959 062 72 | 6%
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RANGIE TABLE for 9-inch R.ALL. Gun, Mark VIa.

Based on Practice of 28,11.92.

weight, 25 1b, 2
. . 632 L. ‘o, Palliser.
G gravimetric density, == | Projectile {:’vﬁ;]'lz: :lm"(l)l']sb‘:r
nature of powder, S.I. Muzzlo velocity, 755 f.s.
L W.A., lot 4720.

Nature of Mounting, Iligh-Angle Fire Mounting, R.C.D. No. 1280 A.

] I
i 5 minutes'
Elevation.| Angle of | Stope of “elevasion | BeMain- [ yrigy | prite | Time of
Range. evations Jescent. | Descent. | will alter Velodty, | Ltight. | Angle. | Flight,
[ Range by 0eILTs

yards, @ ¢ e ! " Lin, yards, f.s. yards, ° ¢ | geconds,
4630 30 0 3B 4! 14 8 620 78 0 52 233
4700 31 0 38 11 12 7 67 85 0 50 25°1
4800 32 0 41 18 | 1+ 6 633 93 1 6 26'8
4900 33 21 44 12 10 5 640 10t 1 20 28+
5000 34 42 47 6 0°9 4 648 110 1 83 305
5100 36 30 49 51 08 4 655 118 58 32°3
5200 33 18 52 36 07 662 12 2 3 310
5200 43 0 85 6 { 07 2 668 172 2 1 - 353
5200 48 42 57 36 06 2 674 200 2 12 37°0
5100 51 21 59 45 0'6 2 679 207 3 10 331
5000 84 0 61 54 05 3 685 214 4 8 392
4900 85 32 63 34 0°5 5 690- 220 56 2 401
4800 h 6 65 15 0°5 6 695 226 5 56 410
4700 58 18 67 2 04 ¢ 698 233 6 41 419
4600 59 30 69 42 04 6 702 240 72 428
4500 6C 30 70 28 0-3 7 05 246 8 3 436
4400 61 30 7115 0°3 8 708 252 8 29 445
4300 62 21 71 55 03 9 711 258 9 9 45°5
4200 63 12 72 36 03 10 713 267 9 38 46°5
4100 6+ 0 73 1 ! 03 10 715 273 10 2 475
4000 64 48 73 46 03 10 77 278 10 2 485
3900 65 33 74 17 03 10 719 284 10 43 49°5
3800 66 18 74 48 03 10 721 201 1 o H0°5
3700 671 0 76 18 03 10 722 297 11 16 613
3600 67 42 70 48 0°3 10 724 304 11 23 522
3500 68 2. 76 18 02 10 725 a1l 11 49 533
3400 69 4 76 48 02 10 721 317 12 4 642
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RANGE TABLE for 9-inch RM.L. Gun, Mark VIa.

Basced on Practice of 28,11,92,

o cimotric density, 1‘365'- Projectil nature, Palliser,

gravime B Tozige | Troweetile g Goiont, 360 1h

pature of powder, S8.P. | Muzzle velocit 530 £.s. (cstimate
e 1ot 4720, f Y, 3. (estimated).

(weight, 12} Ib.
|
‘{

Charge

Nature of Mounting, High-Angle Fire Mounting, R.C.D. No. 1280 A.

——— | |
I 5 minutes'

. Remains

pange, movaion| SO0 | B2 || | B e |

—’f_'{')‘.r}—é;“i—a—cl_l's % 18 S | i T oo | o
2100 a3 30 | 41 6 | 11 '. 3 439 33 L2t | e
40 56 3 | 486 30 | 09 \ 3 | m 1o |82
2300 g0 80 | 52 12 | 07 2 452 50 2 30 | 196
330 43 30 | 63 80 | O 1 455 57 230 | 20%
2500 46 24 | 55 6| 07 1 459 63 2 48 | 2108
2200 52 42 | 53 40 | 0% 1 464 82 32 | 22
2100, oo 2t j 62 15 | 09 1 470 9 385 ) 240
st s o | 65 15| 0% 1 ATS 11 432 | 2600
00 | 61 2i | 68 12| 04 2 479 134 5 9| 21
1800 | 63 21 | 70 36 [ 04 2 483 151 6 41| 28
o | eoo2z |7 0 o0 3 185 108 625 | 208
oo | 67 12| 7 7| 03 4 487 183 73| a3
iidh l g 2| 7715 | 02 5 488 203 7 42| 3218

i |
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